Bes 


: 
7 


VOLUME VI FEBRUARY, 1933 NUMBER 8 
(Old Series, Vol. XI) 


ANNALS OF 
INTERNAL MEDICINE 


PUBLISHED BY 


The American College of Physicians 


CONTENTS 


The Anatomy of the Autonomic Nervous System with Special Refereace to 
the Innervation of the Skeletal Muscles and Blood Vessels. S. W. 


The Functional Organization of the Involuntary Nervous System and Its 


Humoral Mediators. W. B. CANNoN.. ... 1022 
The Autonomic Control of the Heart, Lungs, and Bronchi. H. L. ALexanpgr 1033 


The Results of Sympathectomy in the Treatment of Peripheral Vascular Dis- 
eases, Hirschsprung’s Disease and Cord Bladder. A. W. Apsow...... 1044 


“Pathologic Differentiations in Bright’s Disease. JEAN OLIVER. 


Etiology and Pathogenesis of Hepatic Cirrhosis. T. L. ALTHAUSEN...... 
Aleukemic Myelosis with Osteosclerosis. D. J. StepHens and J. F. Brepeck 1087 


Some Unusual Cardiac Complications of Hyperthyroidism. Report of Four 
Cases. Carter SMit# and H. Cuiirr Sauts er: 


Pneumosilicosis and Amyloidosis. Report of Case. J. B. Carey 
Editorial 

Reviews i's saens Gand oh 

College News Notes 


Issued Monthly 
Ann Arsor, MICHIGAN 





Reduced Cost 
of Type I 


ANTIPNEUMOCOCC\{ 
SERUM Zeaerie 


Improved methods of manufacture permit of a reduction in the 


prices of : 
REFINED and CONCENTRATED 
ANTIPNEUMOCOCCIC SERUM—TYPE I (Leder/e) 
AS PREPARED BY FELTON 
Syringe containing 10,000 units 
Syringe containing 20,000 units 





Dosage 


20,000 Units Type I (One-half size) 


First Dose — 10,000 units intravenously. 


Second Dose — 20,000 units intravenously. Repeat the second dose 
intravenously at intervals of four to six hours until the temperature 
falls and beneficial effects are evident. 


’ From the standpoint of lower mortality as well as 
economy of treatment, Antipneumococcic Serum 
Type I (Lederle) deserves your consideration 


Literature upon Request 


LEDERLE LABORATORIES, INC., NEW YORK 








ANNALS OF 


INTERNAL 


MEDICINE 








VoLUME VI] 


FEBRUARY, 


1933 NUMBER 8 








The Anatomy of the Autonomic Nervous System 
With Special Reference to the Innervation of 
the Skeletal Muscles and Blood Vessels* 


S. W. RANson, 


By 


T will avoid confusion if at the 


beginning of this symposium we 
that 


nervous system as defined in descrip 


recognize the sympathetic 
tive anatomy is not exactly what the 
physiologist has in mind when he uses 
this much The 
mist thinks of the system as he sees 


abused term. anat 
itin the dissecting room, and we shall 
begin with this simple approach and 
later define the term in the more re 
stricted sense in which Dr. Cannon 
will probably use it. 

The sympathetic nervous system, in 
the anatomical sense, is an aggregation 
nerves, and _ plexuses 
which the 
heart, blood vessels, and smooth mus 


their 


t ganglia, 


through viscera, glands, 


cle in other situations receive 
mervation. ‘The most conspicuous 
leature of the Sy stem is a pair of gan- 
glionated nerve cords. or S\ mpathetic 
trunks, which extend vertically through 
the neck Each 
_,. — 

*Read before the 
Physicia Ss, 


5, 1932 


thorax, and abdomen. 


College ol 
April 


American 


San Francisco, California, 


MD. ¢ 


sympatheti is composed of a 


ries bound together by 


Every spinal 


the 


short nerve strands 


nerve 1S connected witl sympa 


thetic trunk of its own side by one or 


more gray rami communicantes through 
which it receives sympathetic fibers for 
ntrol of blood 
glands, and smooth muscles of the hair 
The : 


taking 


the c vessels, Sweat 


follicles (Figure 1) majority of 


the nerve fibers origin in the 


ganglia of the sympathetic chain are 
rami and 


the 


distributed tl rough the oTay 


the spinal nerves. The ganglia ot 


thoracic and abdominal portions of the 


chain are less concerned with visceral 


activity than 
blood 


with constriction of the 


vessels, erection of 


peripheral 


the hairs, and secretory activity of the 


sweat glands. But the cervical ganglia 


bear an intimate relation to the viscera 


of the head, neck, and thorax 
The thoraci and the 


nerves 


upper lumbar 


are connected with the 


S\ mpa 


thetic chain by white as well as gray 


rami communicantes. These white 


rami contain visceral efferent fibers 
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which take origin from cells in the 
gray matter of the spinal cord, travel 
through the ventral roots and white 
rami, and enter the sympathetic sys- 
tem, to terminate in synaptic relation 
with the nerve cells found in the sym- 
pathetic ganglia. These fibers are often 
designated as _ preganglionic fibers, 
while those that arise in the ganglia 
and relay the impulses onward are 
called postganglionic. The gray rami 
contain postganglionic fibers most of 
which have no myelin sheaths; the 
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of descending fibers from the white 


rami of the lower thoracic and upper 






lumbar spinal nerves. 
Those 






fibers of the white 







rami, 
which are concerned with the innerva- 
tion of the abdominal viscera, pass 






into the splanchnic nerves and end in 






the celiac ganglion. These fibers reach 
the splanchnic nerves after passing 







through the lower half of the thoracic 






sympathetic chain; but they are not 
interrupted the 


through which they pass. 







in chain ganglia 
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nerves and ascending to terminate in 
' the cervical sympathetic ganglia. The 
lumbar and sacral portions of the 
trunk are composed in the major part 































Fic. 1. Diagram of pre- and postganglionic nerve fibers. 

white rami contain preganglionic fi- The sympathetic nervous system, as = 
bers, which are all of small caliber defined anatomically, receives addi- rg 
and myelinated. tional fibers from the spinal cord by i 

The majority of the preganglionic way of the visceral branches of the ue 
fibers turn either upward or down-_ third and fourth sacral nerves. These ‘ 
ward in the sympathetic chain, and make no connection with the sympa- vs 
run for varying distances within it thetic chain but join with the hypo- 88 
before ending in its ganglia. The gastric nerves to form the vesical pan 
cervical sympathetic trunk is com- plexus, which is situated lateral to the glar 
posed almost exclusively of pregang- neck of the bladder and from which I 
lionic efferent fibers, derived through fibers are distributed to the pelvic 

the white rami from the upper thoracic _ viscera. 






The peripheral sympathetic plexuses 
are joined by fibers from certain of 
Of these the vagus 

contribution. It 


















the cranial nerves. fron 


makes the 


spin 


largest 
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gives off several cardiac branches. The 
superior cardiac branch of the left 
vagus runs in front of the arch of the 
aorta and enters the superficial part 
of the cardiac plexus. The other car- 
diac branches from the left vagus and 
all from the right vagus enter the deep 
part of the cardiac plexus which is sit- 
uated behind the aortic arch. In these 
plexuses the vagal fibers are joined by 
others from the cervical sympathetic 
ganglia and are distributed along with 
these sympathetic fibers through the 
plexuses accompanying the coronary 
arteries. 

Each vagus gives off two or three 
small branches, which join the anterior 
pulmonary plexus in front of the root 
of the lung, and then pass behind the 
bronchus, giving off numerous branches 
which are joined by filaments from 
the thoracic sympathetic chain to form 
the posterior pulmonary plexus. Be 
low the root of the lung the two vag 
which 


break up into branches form 
a plexus surrounding the esophagus. 
Fibers from the left vagus supply the 
anterior surface of the stomach and 
some run through the hepatic branch 
to the left the liver. 


trom the right vagus are distributed 


lobe of Fibers 
to the posterior surface of the stom- 
ach, and to the celiac plexus. Through 
the celiac plexus fibers from the right 
the 
pancreas, spleen, kidneys, suprarenal 


vagus reach liver, gall-bladder, 


glands, and intestines. 
There 


preganglionic visceral efferent fibers: 


are then three streams of 


(1) a cranial stream from the third, 


seventh, ninth, and tenth cranial 


nerves; (2) a thoracicolumbar stream 
‘rom the thoracic and upper lumbar 


spinal nerves by way of the white 
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rami; and (3) a sacral stream from 


the 


nerves. 


second, third, and fourth sacral 


The cervical and lower lum- 
bar nerves contain no visceral efferent 
fibers and thus serve to separate the 


three streams 


These three groups of preganglionic 
visceral efferent fibers, and the post- 


ganglionic neurones which are asso- 


ciated with them, constitute what is 


known as the autonomic nervous sys- 


tem. In other words, this term is used 


to designate the aggregate of all vis- 


ceral efferent neurones, both pre- and 


ranglionic, irrespective of whether 


postg 


they are associated with cerebral or 


spinal nerves. It is through this sys- 


tem that the glands, heart, and smooth 


muscle receive their efferent innerva- 


tion. Two principal divisions of the 


autonomic system are recognized, 
namely thoracicolumbar and craniosa- 


cral. These divisions are also known 
sympathetic and 
Now we 


term sympathetic system in its restrict- 


as the parasympa- 


thetic systems. are using the 


ed physiological sense, not for some- 


thing which can be isolated in the 


dissecting room, but to designate a 


particular group of visceral efferent 
neurones 
The pre 


thoracicolumbar or 


fibers of the 


ganglionic 
sympathetic divi- 


sion leave the cord by wavy of the 


thoracic and upper lumbar spinal 


nerves, of the white rami 


to the 


run by way 


sympathetic chain end 


P| 


either in the ganglia of this chain or 


in the prevertebral ganglia. The pre- 


fibers of the craniosacral 


ganglionic 
or parasympathetic division do not join 


the sympathetic chain but end in 


terminal ganglia situated either in or 
their 


close to the organ supplied In 
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failure to make connections with the 
sympathetic chain, and in their rela- 
tion to the terminal ganglia, the fibers 
of the cranial and sacral streams agree 
with each other and differ from those 
of the thoracicolumbar outflow. Also 
in their response to drugs like atropin 
and adrenalin the two former agree 
with each other and differ from the 
latter. There are, therefore, good rea- 
sons for grouping the cranial and sa- 
cral divisions of the autonomic system 
together under the designation of the 
parasympathetic system, 

The 
thetic 
contain no parasympathetic fibers; but 


rami communicantes, sympa- 


chain, and splanchnic nerves 
in most of the peripheral plexuses 
sympathetic and parasympathetic fibers 
are intermingled. In this way the vis- 
cera receive fibers of both types and 
thus have a double nerve supply. The 
parasympathetic postganglionic neu- 
rones have their cells of origin in 
ganglia situated either in or close to 
the organ which they supply. These 
postganglionic fibers are therefore, as 
a rule, much shorter than the post- 
ganglionic fibers of the sympathetic 
division whose cells of origin are lo- 
cated in the vertebral or prevertebral 
ganglia. In many of the peripheral 
plexuses, therefore, preganglionic para- 
sympathetic fibers are accompanied 
by postganglionic sympathetic fibers. 
The cells of origin of the visceral 
efferent differ 
motor cells, like those in the hypo- 


fibers from ordinary 
glossal nucleus, in their smaller size, 
less abundant cytoplasm, and smaller 
Nissl 


found in the Edinger-Westphal nu- 


bodies. Cells of this type are 


cleus, which gives rise to the fibers of 


S. W. Ranson 


the third nerve that innervate through 
the ciliary ganglion the intrinsic mus- 
culature of the eye. Such cells are also 
found in the salivator nuclei which 
give rise to the fibers of the seventh 
and ninth nerves that control the flow 
of saliva, and in the dorsal motor nu 
cleus of the vagus which gives rise to 
fibers for the thoracic and abdominal 
viscera. Neurones of the same type 
are found in the intermediolateral cell 
column of those segments of the cord 
which are associated with white rami, 
and in the lateral part of the 
matter of the 
The last mentioned group of cells gives 


the 


gray 
lower sacral segments 


rise to efferent fibers for pelvic 


viscera. 
The 


which we have described as the 


autonomic nervous \ stem 


sum 
total of all visceral efferent neurones 
is by definition purely an efferent sys- 
tem; but this does not mean that ther 


are not also visceral sensory fibers. 


These are found in great numbers 1 


white rami, and_ visceral 


the 


the vagus, 


second, third, 


These fibers hi 


branches of 
fourth sacral nerves. 
their cells of origin in the cerebro- 
spinal ganglia and, though they usually 
pass through one or more sympathetic 
ganglia on their way to their termima- 
tions in the viscera, they make no con- 
Visce ral oe 


least 


nections in these ganglia. 
flexes, therefore, travel arcs of at 


three neurones. The impulses reac 


the central nervous system over VIS 


ceral afferent fibers and leave along 
preganglionic visceral efferent fibers 
These end in sympathetic gang!ia, ane 


ire re- 


the impulses which they carry 


layed to involuntary muscle and glan¢ 


ular tissue by postganglionic fers 
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The ganglia, with the possible excep 
tion of those in the enteric plexuses, 
do not serve as reflex centers, but only 
conduction 


as relay stations in the 


pathways from the central nervous 


system to the viscera. 


INNERVATION OF BLOOD VESSELS 


The blood vessels of the abdominal 
cavity are surrounded by sympathetic 
nerves which branch and reunite about 
the vessels in such a way as to form 
dense plexuses. The individual strands 
composing these plexuses are so large 
that they may be seen and followed in 
the dissecting room. These strands are 
composed chiefly of unmyelinated post 
ganglionic fibers from the celiac gang 
lion, but they contain also vagal fibers 
and sensory fibers from the splanchnic 
nerves. -\round the origin of the celiac 
artery this network is especially dens« 
and forms along with the two celiac 
ganglia the celiac plexus. From this 
as a central point subordinate plexuses 
extend in all directions along the he 
patic, gastric, and splenic arteries and 
along the mesenteric and other branches 


abdominal aorta, and _ follow 


these vessels into the organs which 


they supply. A plexus accompanies the 


abdominal aorta and divides below 


into the two hypogastric plexuses 


join. the 


nervous investment of the tho 


] 


racic aorta is much more delicate ; but 


7 ] 
Hl ClOS€ 


relation to the aortic arch lic 
the superficial and deep cardiac plex 

rom which strands are given oft 
ompany the coronary arteries. 


ould be 


of the extremities are not ac 


emphasized that the 


vesical plexus in the 
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companied by similar plexuses. Le 


riche, when he advocated periarterial 


sympathectomy, did not realize the 


profound difference which exists in 
this respect between visceral and som- 


atic vessels In most instances the 


nerve supply for a viscus accompanies 
the artery and is distributed to the or 


gan along the arterioles. But in the 


extremities not even the branches of 


the arterial tree are supplied in this 


way. It is true that a plexus contin 


uous with that surrounding the aorta is 


found on the common iliac artery and 


that some bundles of fibers are con 


tinued along the external iliac to the 


femoral artery beyond which they can 


With the 
fibers the 


not be tollowed exception 


these few vessels of the 


leg receive their innervation in an en 


tirely different manner, namely by way 


oft branches from neighboring somati 


In at it study of the innerva 
hind limb ot 
W oollard' the 


with 


tion ot the vessels of the 


small mammals by nerve 


hbers were stained methylene 


blue and the entire arterial tree dis 


sected out and arranged on a slide as 


a whole mount. In such a preparation 


he was abl to trace a plexus rom 


the aorta along iliac vessels. Individ 


bundles of fibers could be traced 


to the ftemoral artery where they 


became reduced in size and_ finally 


The fibers in these bun 


ilmost all unmyelinated post 


sympathetic fibers, and tor 


ison these 


bundles could readily 


tinguished trom those derived as 


branches f1 jacent somatic nerve 


tained large num 








1018 


Dr. Burns? has recently been study- 
ing the distribution of sympathetic 
fibers to the hind limb of the cat after 
complete degeneration of the somatic 
fibers following section of the lumbar 
and sacral nerves distal to the spinal 
ganglia. In both the cutaneous and 
muscular nerves of the extremity he 
found large numbers of unmyelinated 
sympathetic fibers. More than 8000 
such fibers were counted in the femoral 
nerve alone. But in the walls of the 
larger vessels such as the femoral, 
popliteal, and anterior tibial relatively 
few longitudinally coursing fibers were 
found. His preparations support the 
view that the sympathetic fibers enter 
the limb intermingled with the somatic 
fibers in the nerves, from which they 
are given off in small twigs to the 
blood vessels (Figure 2). After reach- 
ing the arteries they run for relatively 


Sympathetic 
Ganglion 


Fic, 2. 


~ 
~ —“~ 
AN 
. 
‘ 


S. W. Ranson 


short distances in the nerve plexus 
of the adventitia before joining the 
terminal plexus in the media. It is, 
therefore, evident that periarterial 
sympathectomy does not denervate the 
peripheral vessels. In order to destroy 
their sympathetic innervation it is 
necessary to remove the sympathetic 
ganglionated cord or section the appro- 
priate gray rami. 

The 


arteries are sensitive to pain. They 


vessels and particularly the 
receive their sensory fibers from the 
spinal nerves (Wiedhopf*). 
The cerebral like 
which supply the abdominal viscera, 
are accompanied by plexuses of nerve 
fibers. Most of the un- 
myelinated and derived from the su- 


vessels, those 


fibers are 
perior cervical sympathetic ganglion 
by way of the plexus or 


from the inferior cervical ganglion by 


carotid 


Spinal Nerve 





Arteries 


Diagram of innervation of peripheral blood vessels. 
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way of the plexus on the vertebral 
artery. Some are sensory fibers derived 
from recurrent branches of cranial 
nerves and a few come in small bun- 
dies directly from the brain stem. The 
fibers can be followed along the small 
arteries and arterioles which ramify 
within the pia mater (Stohr*). Has- 
sin’ found these fibers most abundant 
in the pial vessels at the base of the 
brain, i.e., over the pons, cerebellum, 


He 


could not find nerve fibers following 


medulla, and cerebral peduncles. 


the blood vessels into the substance of 
the brain, and Stohr was also of the 
opinion that the blood vessels within 
the central nervous system are not ac- 
companied by nerve fibers. More re- 
cently Clark® has been able to follow 
these fibers along the small arteries 
that penetrate into the brain substance 

Until quite recently there was no 
satisfactory evidence to show that in- 
tracranial blood vessels are under vaso- 
motor control, but this now appears to 
have been furnished by Forbes and 
Wolff. They observed the pial vessels 
through a window set in an opening 
in the skull and were able to see the 
small arteries of the pia contract im- 
mediately after stimulation of th 
ervical sympathetic trunk, and dilate 
aiter stimulation of the central end of 
the cut vagus nerve. Many clinicians 
that 
may cause transient hemiplegia, apha- 
This 
thes¢ 


believe cerebral vascular spasm 


sa, Migraine, and convulsions. 


view receives support from 


recent anatomical and _ physiological 


Studies 


T 


INNER\ 


f the meningeal vessels. 

ATION OF SKELETAL MUSCLI 
I am glad to be able to tell you that 

the fu; 


lamental facts regarding the 
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innervation of skeletal muscle may be 
stated correctly in very simple terms, 
in fact in the same simple terms which 
were used prior to 1910. In that year 
Boeke® described an accessory inner- 
vation of striated muscle by unmyelin- 
ated sympathetic fibers, and in a long 
series of subsequent papers he has at- 
tempted to support that view. Because 
of Boeke’s recognized ability as an in- 
vestigator and because his observations 
received more or less support from the 
Kulchit- 
that 


Agduhr,’ 
the 


investigations of 
sky,’® 


striated muscle receives part of its in- 


and Kuntz,” idea 
nervation through sympathetic fibers 
came to be generally accepted. Hun- 
ter’* and Royle*® by advocating sym- 
pathectomy as a measure for relief of 
spastic paralysis gave wide publicity 
to the idea that the muscles receive 
their tonic innervation from the sym- 
pathetic system. 

But beginning with the important 
in 1927 there 
the last 


papers, which 


g 
contribution of Hinsey** 


have appeared during four 


years a series of have 


definitely shown that skeletal muscles 


are not innervated by sympathetic 


fibers, although a considerable number 


of such fibers is found on the intra- 


muscular od vessels. Hinsey, in 


three sets experiments, isolated by 


degenerati methods the _ different 


types of fibers. First, by section of 


the spinal net 


} 


] 
ganglion he 


ves distal to the spinal 


caused the degeneration 


of all somatic fibers in the hind limb 


and was able to study the distribution 


of the sympathetic fibers He also 


studied the sensory fibers after the de 


generation of all motor and sympa 


thetic elements, and the motor fibers 
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after degeneration of the other two 
types. The results of his studies are 
summarized graphically in figure 3. 
The ordinary muscle fibers receive 
only one type of nerve fiber, somatic 
motor, arising from cells in the an- 





vavtenenes 


his aare, 
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unable to find in them any satisfactory 





evidence of sympathetic accessory fi- 





bers. The most recent studies on this 





subject support the conclusions reached 





by Hinsey and Wilkinson. ‘Tower 





found that in the mammal every end- 










PesEaned 











atayte fe 
PRE SSE GY 


‘a had 
oss aien 


RS ALTO 








Arteriole 








Muscle Fiber 
eS 


terior gray column of the spinal cord 
and terminating in motor end _ plates. 
The muscle spindles, which are special- 
ized sense organs, receive both somatic 
motor and somatic sensory fibers. The 
sympathetic fibers which go to the 
muscles are confined to the intramus- 
cular blood vessels. None of them end 
in the musculature itself. 

Wilkinson'® had the opportunity of 


studying Boeke’s preparations and was 





1'WootLcarp, H. H.: The innervation of 
blood vessels, Heart, 1926, xiii, 319-336. 
“Burns, B. I.: Personal communication. 

3Wrepuopr, O.: Der Verlauf der Getassner- 
Extremitaten und deren 
Sym- 


ven in den 
Wirkung bei der periarteriellen 
pathektomie, Munch. Wechnschr., 


1925, Ixxii, 413-417. 


med. 






Diagram of innervation of skeletal muscle 
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The Functional Organization of the Involuntary 
Nervous System and Its Humoral Mediators*} 


By W. B. Cannon, M.D., Boston, Massachusetts 


. naturally think of ourselves serving to acquaint us with our su 

as air inhabiting animals, but roundings. Since our reactions to thes: 

even a_ slight examination surroundings are directed toward ol 
would show that we are separated jects in the outer world, we may speak 
from the air which surrounds us by a_ of this grand division of the nervous 
layer of dead cells in the outer horny system as the exterofective system 
portion of the skin or by a layer of The second grand division is the s 
mucus, All that is alive within these called “involuntary”, “vegetative” 
lifeless surfaces is bathed in a salty “autonomic” system which brings about 
fluid—the “milieu interne’, as Claude changes in the internal environment 
Bernard called it, or the fluid matrix, It may be regarded, therefore, as ha 
as we may designate it. Thus our ing imterofective functions. 
bodies have not only the external en- ; 
vironment which other objects have fue Functiona, Cu — —_— 
but our living parts have also an in- OF THE AUTONOMIC SYSTEM 
ternal environment composed of the The functional characteristics of t 
rapidly flowing blood and the more interofective or autonomic divisior 
slowly flowing lymph. the nervous system may be | 

In relation to the external and in- summarized as follows.’ Typical 

ternal environments we may separate innervates glands and_ the smoot 
the nervous system into two grand muscles of the viscera, blood vessels 
divisions. The division with which we and skin. Whether it affects skelet 
are commonly acquainted, the so-called muscle is in question. Interposed b 
“voluntary system’, attached to the tween the smooth muscle or gland ce! 
bony skeleton, serves to change the and the neurones reaching forth fro! 
external environment and our relations the central nervous system ther 
to it. This system also is supplied with variably an outlying neuro1 
surface sense organs, or exteroceptors, which is external to the centr 


this neu 


—- tem. I have suggested’ that 1 
*Read before the American College of ron may serve as an adapter or trams 
Physicians, San Francisco, California, April : 
8, 1932. 
+From the Laboratories of Physiology, 
the Harvard Medical School. structures, which are more s 


former of the nerve impulses so as! 
render them suitable for the viscera 


lowly act 
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ing than skeletal muscle. The outlying 
neurones, whose cell bodies are com- 
monly gathered in ganglia, are con 
nected with the central nervous system 

three sets of outreaching neurones, 
three divisions—the cranial 
from the brain, the sacral from the 
sacral cord, and the sympathetic or 
thoracolumbar division from the spinal 
ord between the brachial and lumbar 


enlargements. The nerve fibers of 


these outreaching neurones, before 


oming to the outlying ganglia, are 


alled preganglionic. Those 


passing 
from the ganglia to the viscera aré 
alled postganglionic. Commonly a sit 


le viscus is doubly innervated, 


eurones from the middle or thorac: 
umbar division and from one of the 
terminal divisions. ‘Thus the heart is 
supplied from the cranial divisiot 
the vagus nerves and also by fibers 
ganglia of the sympatheti 
\s a rule in this double innervatior 
e representatives of the two divisions 
re opposed in action. For example, 
he vagus inhibits the heart beat a1 
he sym] athetic causes acceleration. 

It is typical of the cranial and sacral 
uvisions that their preganglionic fi 
ers, reaching from the central ner 
us system to the outlying neurones, 

| near the viscera which the) 
hervat¢ The fibers of the vagus 
ves, for instance, pass directly int 
eart muscle before meeting thi 
relay. This arrangement is such as to 

vide tor direct and particular action 
{ these nerves without relation to on 
nother. Thus the contraction of th 
upil by way of the third cranial nerve, 
the flow of saliva by way of the sev 


nerve, and the slowing of the 
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heart by way of the tenth nerve are 
obviously separate and unrelated. The 
situation 1s quite different in the or- 
ganization of the sympathetic or tho- 
lumbar division. In that division 
preganglionic fibers reach out to a 
chain of ganglia, arranged on either 
side of the midline, from the superior 


cervical inglion, near the corner of 


the jaw, through the chest and abdo 


men to the pelvis. These preganglionic 
hbers, after entering the nearest gan 
elio1 ss through it and may reach 
downwa r upward along the chain 
tl roug! wo or tl ree a Oo} be Tore 
comi1 end. [his arrangement 
of the eganglionic fibers results in 


distribution ; 


an overlapping of thei 


in any ganglion there may be fibers 


om I hive different segments 
the s l cord. Or, to put it differ 
( | r trom y seomel of the 
S] may pass through four or 
hve diffe ganglia of the sympa 
thetic <¢ P1VI1 of 1 each one 
cr ter ches. This mode of or 
g 1Za I W elrects it great 
creases thi ea of distribution of 
he Ise ming out vy single 
eC! ( s Ovid r diffuse 
list tio mpulses throughout 
\ t t tl I that the 
sym het iSiO organized for 
diffuse { utic f effects is found 
the facts that this division causes 
secretiol t the substance adrenin into 
tl loo ind that the circulating 
adrenin | practically everywhere in 
the body the same effects on the vis 


cera is those produced by 


sympathetic 
hemselves, Obviously, even 


fibers were not ar 
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ranged for diffuse effects, the secreted 
adrenin would have such effects. The 
recent discovery of sympathin, which 
has, so far as we know, the same in- 
fluence as adrenin, further emphasizes 
the view that the sympathetic division 
is organized for diffuse activity. In 
order to consider the role of sympathin 
it will be necessary to step back about 
twelve years and survey briefly the 
history of humoral transmission of 
autonomic nerve impulses. 


THE HumMmora, TRANSMISSION OF 
VAGAL AND SYMPATHETIC 
IMPULSES 


In 1921 Loewi? reported the obser- 
vation that Ringer solution, which has 
been in contact with a frog heart (A), 
while that heart has been under the 
influence of the vagal nerves, acquires 
a new property. When applied to frog 
heart (B), the Ringer solution as such 
has the same effect as the nerve im- 
pulses, i.e., it causes inhibition of (B). 
Loewi also found that when the frog 
heart (A) is subjected to sympathetic 
influence, the Ringer solution in con- 
tact with it when applied to heart (B) 
causes acceleration. Loewi’s observa- 
tions have been confirmed by others 
and have been reported as character- 
istic of other hearts than that of the 
frog. In 1930 Finkleman* published 
the interesting observation that when 
an excised piece of rabbit intestine 
(A), still supplied with its nerves, is 
placed so that Ringer solution which 
drops upon it will drip on another 
piece of excised rabbit intestine (B), 
the stimulation of the nerves of (A) 
causes inhibition of its spontaneous 
contractions and thereupon the spon- 
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taneous contractions of (B) are like- 
wise inhibited. It appears that there is 
a substance given off from the intes- 
tine (A), when subjected to sympa- 
thetic impulses, that transfers to in- 
testine (B) the effect of these im- 
pulses. 

Further analysis of the substance 
produced when the vagus is stimulated 
has proved that it is dialyzable, that it 
is insensitive to acid but remarkably 
sensitive to alkali, and that, although 
quite stable while existing normally in 
undisturbed tissue, it becomes highly 
unstable when freed from such tissue 
by stimulation or when the tissue con- 
taining it is minced. These character- 
istics and also the mode of action of 
this “vagus substance” indicate that tt 
is an ester of choline, and the conclu- 
sion has been drawn that it is probably 
acetyl choline. 

The substance given off when the 
sympathetic supply to the heart is stim- 
ulated has many of the features of 


1 
; 


adrenin. Like adrenin it is destroyed 
when, after the addition of eosin, it 1s 
exposed to ultraviolet light; it is de- 
stroyed likewise by standing in air, 
and by being heated to boiling. It not 
only causes acceleration of the heart 
as adrenin does but also constriction 
of the arterioles. 

The Belgian physiologist, Demoor,’ 
has criticized the inference that these 
substances have any physiological sig- 
nificance, at least as circulating sub- 
stances. He pointed out that the irri- 
gation of isolated tissues with salt so- 
lution subjects these tissues to quite 
unnatural conditions and that under 
the circumstances cell permeability 
may be altered in such a way that ma- 





pose, 
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terial may escape from the cells in a 
manner not at all physiological. So 
far as the “sympathetic substance” is 
concerned, that criticism can now be 
set aside, for it has been demonstrated 
that a material given off from smooth 
muscle when subjected to sympathetic 
influences may be carried in the blood 
stream to remote structures and there 
have typical effects.** In order to bring 
out this evidence we must consider the 
use of the denervated heart as an in- 


dicator. 


THE DENERVATED HEART AS AN INDI- 
CATOR OF INCREASED ADRENIN 
IN THE BLoop 


The heart may be wholly disconnect- 
ed from the central nervous system by 
removing the upper thoracic sympa- 
thetic chains, by severing the right 
vagus nerve below the recurrent laryn- 
geal branch (which is left to innervate 
the larynx), and by severing all of the 
left 
trunk (which is left to control the gas- 


cardiac branches of the vagus 


trointestinal tract). Animals on which 
this operation is performed with care- 
ful surgical precautions live quite 
normally, and for many weeks there is 
fibers to the 


no regrowth of nerve 


heart.” The heart thus denervated is 
highly sensitive to circulating adrenin. 
beat when 
the 


one part in 


lt responds by a faster 


adrenin is present in almost 
incredible dilution of 
1,400,000,000 parts of 


means of this sensitive signal of an 


blood. By 


increase in the concentration of adre- 
nin in the blood 
possible to show that adrenin is espe- 


stream it has been 


cially secreted when an animal is ex- 
posed to cold,? when it exhibits emo- 
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tional excitement or exercises or moves 
about even slightly,* when it is sub- 
jected to asphyxia,® or is disturbed by 
hypoglycemia.*® After momentary emo- 
tional excitement, for example, the 
heart rate may increase immediately 
70 or even 100 beats a minute. 

Now, if the adrenal influence is re- 
moved by extirpation of one adrenal 
gland and denervation of the other, 
heart rate 


Sut after 


the immediate increase of 
after excitement disappears. 
an emotional disturbance there is still 
cardiac acceleration 


seen a delayed 


a maximum in about 


which reaches 
three minutes. The explanation of this 
phenomenon was for a long time a 
mysterious and tantalizing problem. 
This delayed increase in the rate of 
the denervated heart continued after 
extirpation of the medulla from the 
remaining adrenal gland, after removal 
of accessory adrenal tissue in front of 
the aorta, after the destruction of the 
pituitary body, and after exclusion of 
thyroid, parathyroid, and gonadal in- 
fluences. It seemed obvious that the 
effect must be due to seme action of 
the sympathetic system because that 
was the system most prominently con- 
cerned with emotional expression. The 
phenomenon still continued, however, 
after both abdominal chains and all of 
the thoracic chains except a few gan- 
glia in the lower thorax had been re- 
moved. The natural next step, there- 
fore, was the removal of these rem- 
nants from the When that 


operation was performed the phenom- 


thorax. 


enon disappeared. It seemed probable, 
therefore, that a substance was given 
off blood when the 
sympathetic was stimulated and this 


into the stream 
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substance was the cause of the delayed 
increase of the heart rate."! 


THE PRESENCE OF SYMPATHIN AND 
THE ABSENCE OF “VAGUS SuUB- 
STANCE” IN THE CIRCULATING 

BLoop 

Experimental proof of the surmise 
which has just been expressed was ob- 
tained in an animal with the heart de- 
nervated, the adrenals excluded from 
participation, and the spinal cord tran- 
sected in the midthoracic region. The 
hind part of the animal was thus iso- 
lated from the fore part (i.e., the 
brain), and could be experimented 
upon, therefore, without anesthesia. 

By this procedure it was found that 

stimulation of the sympathetic fibers 

governing the smooth muscles of the 
tail hairs would cause the typical be- 
lated acceleration of the heart and, as- 
sociated therewith, an increase of 
blood pressure.'* The same phenome- 
non occurred when the smooth muscles 
of the hairs of a patch of skin on the 
flank were stimulated. A check of the 
blood flow into and from the tail re- 
gion, and also the removal of the patch 
of skin on the flank, caused the stimu- 
lation to become ineffective. Further- 
more, it was found that the denervated 
salivary glands and denervated nicti- 
tating membrane could likewise be 
made to exhibit characteristic activities 
on exciting the smooth muscles of 
hairs in the hind part of the body.'* 

The substance that is thus discharged 
from stimulated smooth muscle resem- 
bles adrenin in acting on denervated 
structures just as the nerve impulses 


themselves act and, as has been re- 
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cently learned, in being more effectiy: 
after the injection of cocaine.'* Since 
the substance does not come from 
adrenal glands, however, but comes 
from other organs when subjected 
sympathetic stimulation, it has beet 
named “sympathin”. Obviously, sinc 
sympathin is given off into the blood 
stream and since it acts like adreni 
and coOperates with adrenin in mim 
icking sympathetic nerve impulses, its 
general distribution by the — bloo 
stream supports the view that the sym 
pathetic division of the autonom« 
system is normally arranged for dif 
fuse action over the widely spread 
sympathetic endings. 

Success in demonstrating in_ the 
blood stream the presence of a sympa 
thetic substance naturally raised th 
question whether it would not be pos 
sible to demonstrate by a similar meth 
od the presence of the vagus substance: 
In order to test this possibility we 
used the denervated iris, submaxillar) 
gland, and heart, as well as the cd 
nervated tongue and the normal blood 
pressure. We stimulated the enti 
distribution of the vagus nerve below 
the level of the heart. Furthermore, 
we arranged a by-pass for the portal 
blood so that it flowed into the inferior 
vena cava and thereby avoided th 
liver, which is destructive to acety! 
choline.‘*° Moreover, we used a variet 
of anesthetics and in some experiments 
excluded (by operations which re! 
dered the animal incapable of exper 


encing pain) the necessity of usmle 
anesthesia. In spite of these very car 
11! 


ful and thoroughgoing efforts, all | 


. +? 1 
results were negative. We obtained 
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general or remote effects as a conse- 
quence of vagus stimulation. It would 
appear, therefore, that the parasympa 
thetic or vagal substance has a quite 
local This 


will be noted, is in harmony with the 


influence. conclusion, as 
view that the parasympathetic imner 
vation serves for specific and narrowly 
localized action and not for diffuse 
effects. 

It is of interest to observe that the 
organization of the autonomic system 
outlined above permits all sorts of 
variations, both general and individual. 
Thus, the heart, for example, may be 
made to beat less rapidly or more rap 
idly by varying the “tone” of the vagal 
influence up or down, without influenc 
ing other organs having a parasympa 
thetic supply. Or, it may be made to 
heat less rapidly or more rapidly by 
varying the “tone” of the sympathetic 
supply ; but in this case, because of the 
diffuse distribution of sympathetic in 
fluences, other are in 


many organs 


volved in the reaction. I have else 


where likened the condition to that of 
| piano. A note may be made louder 


by the vigor of the blow on a single 


key, or many keys may be influenced 


pressing on the loud or soft pedal 


‘HE GENERAL SERVICES OF THI 


\UTONOMIC SYSTEM 


\t the 
made 


outset the statement was 
that the autonomic nervous sys 
tem is interofective because it regulates 
conditions of the internal environment 
Kach of its three divisions has distinc 
tive general functions. We obtain in 
sight into those functions by consider- 


ing the circumstances under which the 
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several divisions are brought into 


action and also the effect which each 


produces. The sympathetic division is 
so specially concerned with preserva 
the fluid 


that we shall deal with it in detail. The 


tion of constancy in matrix 


other two divisions play an adjuvant 
role. 
The functions of the sacral divisios 


may be summarized by the statement 
that they consist of a group of reflexes 
for emptying hollow organs which ar 
filled. 


nomic impulses Cause contraction ol 


periodically Thus, sacral auto 
and also 


bladder. In 


are induced 


the rectum and distal colon 


contraction of the urinary 
both instances the effects 
reflexly by a stretching of the tonically 
contracted viscera by their accumulat 


Waste 


eliminated 


ing contents from organic ac 


tivities is thereby Disten 


sion of the seminal vesicles, though 


associated with more elaborate reac 


tions, stimulates the nerzi crigentes ot 


the sacral division, and may thereby 


result in behavior which reflexly leads 
to a discharge of the accumulated 
fluid k 
of the distended uterus can be brought 
l The 


iecar 
fact that parturition can occur normal 


o what degree the contractions 


into this scheme is not quite c 


ly in the absence of the sympatheti 


division'® indicates either that there is 


an intrinsic government of uterine 
contractions which is quite adequate 
or that there are influences working 
by way of sacral fibers which have not 
yet been traced 

The 


? 


sl nl, like 


functions of the craii 


those of the sacral, 


summarized as mainly a group re 


flexes—reflexes protective, conserva 
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tive, and up-building in their service. 
By narrowing the pupil of the eye the 
cranial division protects the retina 
from excessive light. By providing for 
the flow of saliva and gastric juice and 
by supplying the muscular tone neces- 
sary for the periodic contractions of 
the alimentary canal, it assures the es- 
sential basis for proper digestion and 
absorption of the energy-yielding ma- 
terial required for all bodily ; ctivity. 
By vagus control of insulin secretion 
it may play a role in the storage of 
glycogen in the liver. Further evidence 
of its conservative value is seen in the 
assurance of time for rest and recuper- 
ation of cardiac muscle by the tonic 
vagal slowing of the heart rate. The 
cranial division, like the sacral, has un- 
complicated reflexes, such as the nar- 
rowing of the pupil, and likewise ac- 
tivities associated with affective states. 
The pleasurable taste and smell of 
food are accompanied by the so-called 
“psychic” secretion of the digestive 
juices, and by a tonic contiaction of 
the stomach and intestines. 

The two divisions—sacral and cran- 
ial—are similar in being largely sub- 
ject to interference by striated muscle. 
Contraction of the bladder and rectum 
can be aided or frustrated by impulses 
from the cerebral cortex, much as the 
reactions of the pupil can be induced 
or modified by voluntary acts. Indeed, 
as a rule, the workings of the sacral 
and cranial divisions involve the codp- 
eration of the cerebrospinal nervous 
system to a much greater degree than 
do the workings of the sympathetic 
division, because they are much con- 
cerned with external orifices surround- 
ed by striated muscles. 
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THE ROLE OF THE SYMPATHETIC Di- 
VISION IN STABILIZING THE 
INTERNAL ENVIRONMENT 


In considering the services of the 
sympathetic division it is important to 
recognize the truth of the dictum laid 
down by Claude Bernard that just 
insofar as there is assurance of uni- 
formity and stability of the internal 
environment, the organism is freed 
from the influence of changes in the 
external environment. The role of the 
sympathetic division of the autonomic 
system in governing the conditions of 
the internal environment can be clearly 
demonstrated in animals (cats, dogs, 
monkeys) which have had the sympa- 
thetic system entirely removed."’ Let 
us consider some of the phenomena 
exhibited by such animals as compared 
with normal animals. 

When a normal warm-blooded ani- 
mal is exposed to cold surroundings 
there is an erection of hairs (if the 
animal is provided with that covering), 
a contraction of surface vessels which 
protects from heat loss, and a dis- 
charge of extra adrenin which accel- 
erates metabolism and thus by produc- 
tion of extra heat serves to keep the 
temperature even.’ Because of this 
arrangement for stable bodily temper- 
ature, warm-blooded animals are lib- 
erated from the limitations of inactiv- 


ity that are imposed on cold-blooded 


animals during the winter season. 
Sympathectomized animals are clearly 
defective when exposed to cold. Pilo- 
motor muscles are of course not under 
control and therefore the hairs are 
not erected. The smooth muscles of 
the blood vessels likewise are no longer 
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Cold has 


no local contractile effect on either of 


under nervous government. 


these structures. For these reasons 
there is no check on the heat loss from 
the body. Furthermore, the organism 
is unable to increase the secretion of 
adrenin and thereby to accelerate heat 
production when the body temperature 
tends to fall. The behavior of a sym- 
pathectomized animal in cold weather 
is in accord with this lack of physio- 
During the winter 
the 


logical efficiency. 
it lives almost continuously in 
neighborhood of sources of heat. If 
placed in a cold room having a temper- 
ature near freezing, the animal under- 
goes a rapid drop of the body temper- 
brings about vigorous 


ature which 


shivering. Shivering is the only re- 
source, except exercise, that is left to 
protect sympathectomized animals from 
It is 
noteworthy that what is lacking in 
function of the 


a seriously low temperature. 
such animals is the 
sympathico-adrenal apparatus. 

Not only does the sympathico-adre- 
nal system protect against dangers 
from disturbing external conditions, 
italso protects against possible dangers 
from internal changes. Thus, as can 
be readily shown by giving insulin, the 
blood sugar may be reduced to a peril- 
ous degree. If it drops from approx- 
mately 100 cent to 45 
mgms. per cent, convulsions are likely 


mgms. per 
to occur, and if the condition continues 
coma and death result. Ordinarily no 
such drop in blood sugar is permitted 
tooccur. As soon as the concentration 
is reduced to a degree which approxi- 
mates danger the sympathico-adrenal 
into action and 


system is brought 


sugar 1s liberated from the store in the 
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The value of this 
ment can be easily 
animals from which the sympathetic 


the 


liver. arrange- 


demonstrated in 
has been removed or in which 
adrenal glands have been rendered in- 
effective. Such animals have no means 
of increasing the blood sugar when it 
is reduced by insulin, and in conse- 
quence are extremely sensitive to 
action of that agent.?' 

Anoter internal situation from 
which dangers may arise is that of 
prolonged and vigorous physical strug- 
gle. Such struggle is accompanied by 
a great production of heat. The extra 
heat, which, if allowed to accumulate, 
would be disastrous, is eliminated by 
the pouring out of sweat on the body 
surface and the flow of blood through 
the surface vessels which have been 
cooled by evaporation of the sweat. 
Sympathetic activities are here always 
involved. Again, prolonged vigorous 
effort requires sugar as a source of 
energy. This is set free from the liver, 
—again by sympathico-adrenal influ- 
ences. Furthermore, there is danger 
from the development of acid metabo- 
lites, especially lactic acid, arising 
from prolonged and vigorous muscular 
activity. This may result in markedly 
the neuro- 


defective functioning of 


muscular system. It can be largely 
avoided by an abundant supply of oxy- 
gen which is used to burn the non- 
volatile lactic acid into volatile carbonic 
acid. The volatile acid, unlike the non- 
volatile, is easily discharged from the 
body. The extra oxygen is supplied to 
the tissues by a faster beating of the 
a faster blood flow owing 


blo J 


stimulation, 


heart, by 
from 
the 


to an increased pressure 


splanchnic and by 
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availability of an additional number of 
circulating red blood corpuscles which 
has been set free from storage in the 
spleen. In all these adjustments the 
sympathetic or the sympathico-adrenal 
system plays an essential role. When 
animals are deprived of the service of 
this system, the adjustments are im- 
possible. In consequence the ability 
of these animals to work is greatly 
reduced.' 

Other illustrations might be given to 
show the ways in which the sympa- 
thetic division serves to keep uniform 
and stable the internal environment 
despite the potency of both external 
conditions. 


and internal disturbing 


Whenever the exterofective system 
goes into action and upsets the steady 
state which prevails in the fluid matrix 
while the organism is at rest, the 
interofective sympathetic system at 
once becomes an agent for restoration 
of the normal state. Unless it is over- 
whelmed it is quite efficient in main- 
taining the fitness of the internal en- 
vironment for continued activity of the 


organism.'® 


THE DiIstuRBING EFFECTS OF 
EMOTIONAL EXCITEMENT 


It is a matter of some moment that 
the bodily changes which occur in 
great emotional excitement are similar 
to those which occur in association 
with strenuous physical effort. The 
heart beats faster, the blood pressure 
rises, blood sugar is set free from the 
liver, there is a discharge of extra cor- 
puscles from the spleen, and there may 
be sweating.” These striking altera- 
tions in the excited individual are best 
explained as preparation for action. 
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That is, they are an exhibition of pre- 
paredness of the sympathetic division 
to protect the fluid matrix in case of 
struggle. Probably this association of 
sympathetic activity with excitement 
has developed in the course of myriads 
of generations of our ancestry. Ir 
wild life, where the struggle for exist- 
ence is unmitigated, the emotion of 
fear is associated with the instinct to 
flee, and the aggressive feeling of rage 
is associated with the instinct to attack 
If there is an attack, the organism 
attacked must either fight back or run 
If there is flight, there is likely to be 
pursuit. In either situation the organ 
isms involved may be engaged in a life 
or-death struggle. Obviously the pre 
paratory alterations of the body for 
such struggle would be useful. 

For human beings who live in civil 
ized society, the circumstances have 
been largely altered. There are occa- 
sions for great excitement and for the 
attendant bodily changes, but relative- 
ly few occasions for the struggle whicl 
naturally follows the excitement. Ac 
tual observations on students undergo 
ing examination have shown that they 
are intensely wrought up and may 
have an increase of blood sugar to 4 
degree that is seen in mild diabetes 
In such conditions, also, digestion ma\ 
be upset, the heart may beat at an un 
duly fast rate, and the other changes 
which we have been considering ma\ 
be brought about. But there 1s no con- 
sequent action. The body prepares fot 
a struggle when there is no struggle 
to be engaged in. The whole mechan- 
ism of reinforcing the body for great 
effort is set at work quite uselessl) 
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the internal environment fit now act 
in such a way as to be really disturb- 
ing. The result is that the complex 
group of emotional reactions which are 
valuable in more primitive conditions of 
existence may become a real menace. 

The logical treatment of such a sit- 
uation as has just been described may 
take two different directions. The sit 


uation may be regarded reasonably 
and the individual may say to himself, 
“There is nothing that I can do; con 
sequently I will not get excited and 
stirred up. Being excited is proper 
when there is something that requires 


action, but that is not now.” This sug 
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gestion of a rational attitude may seem 
an impossible counsel of perfection, 
but actually tests have shown that it 
can be made to work. If, however, it 
does not work and the agitation con 
tinues, the phy siological mode of deal 
ing with the situation is that of recog 
owing to 


nizing that the changes 


excitement are directed towards eff 
cient activity. The changes can best 
be met by going into action. Through 
sane and vigorous exercise the emo 
tional disturbances have their natural 
consequences and the organism is not 
disturbed but is maintained in a stable 


state 
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The Autonomic Control of the Heart, Lungs, 
and Bronchi*? 


By H. L. ALExAnper, M.D., St. Lo 


N this presentation, the control of 

the heart, lungs, and bronchi by the 

autonomic nervous system will be 
considered from the clinical viewpoint. 
To accomplish this, it would seem per- 
missible and, indeed, necessary to re- 
view briefly the development of the 
clinical conception of the subject. 


HISTORICAL 


Prior to 1909, although anatomical 
and physiological investigations on the 
autonomic nervous system had pro- 
gressed far, there had been only occa- 
sional reference to the possible appli- 
this knowledge to clinical 


2,345 Higier® contends that 


cation of 
medicine.’ 
clinicians were slow to grasp the sig- 
nervous 


the autonomic 


system because injury to parts of its 


nificance of 


structural mechanism usually does no 
great harm, whereas a similar lesion in 
the cerebrospinal system causes dam- 
age that attracts far more attention. 
The first comprehensive attempt to 
apply knowledge of the autonomic 


nervous system to clinical medicine 


originated with Eppinger. He, togeth- 
—_—_——.. 
*Read before the American College of 
Physicians, San Francisco, California, April 
8 1932 
*From the Department of Medicine, 
Washington University Medical School, and 
Barnes Hospital, St. Louis, Missouri. 


er with Hess,’ was led to believe that 


certain constitutional abnormalities in 
man were due to a heightened tone of 
either the parasympathetic or of the 
sympathetic elements of the autonomic 
nervous system. By the use of phar- 
macodynamic tests, they separated in- 
dividuals giving an exaggerated re- 
sponse to pilocarpine, a parasympathetic 
stimulant, from those who appeared 
sensitive to adrenalin, which acts spe- 
cifically on the sympathetics. To the 
first group, the word “vagotonia’”’ was 
applied since these individuals mani- 
fested such symptoms as bradycardia, 
sinus arrhythmia, bronchial asthma, 
cardiospasm, and other disorders pro- 
duced by vagus stimulation. The sec- 
ond group manifested symptoms of 
sympathetic irritability. 

This attractive innovation in clinical 
soon followed up by 


medicine was 


other investigators®**°® and promptly 
found to be erroneous in that, although 
abnormal responses to pilocarpine and 
to adrenalin were noted, these usually 
appeared in the same subject. Conse- 
quently, the precise separation of 
vagotonic from sympathotonic individ- 
uals found little confirmation. Despite 
this refutation, the work of Eppinger 
and Hess proved to be of great impor- 
directed attention to 


tance in that it 
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the clinical possibilities inherent in an 
understanding of the autonomic nerv- 
ous system. Moreover, these investi- 
gators emphasized the fact, known to 
physiologists for many years, that 
parasympathetic and sympathetic fibers 
innervating any given organ usually 
have an opposing action. 

There was born, then, a rather sim- 
ple and elementary clinical conception 
of the autonomic nervous system, 
based essentially on the idea that this 
system is made up of two elements 
each of which opposes the other in its 
action. This is still the popular clin- 
ical viewpoint, and every therapeutic 
measure directed at autonomic control 
is based on this theory. 

Since Eppinger and Hess’ first con- 
tribution, a voluminous bibliography 
dealing with the study of the autono- 
mic nervous system in man has been 
built up. Obviously, methods are lim- 
ited. At first, observations of the 
effects of various specific drugs were 
continued. Eventually, however, large- 
ly through physiological research, it 
became recognized that the results ob- 
tained were unreliable because many 
drugs do not have the same degree of 
action on all the fibers of the system 
tested, and some drugs are reversible 
in their action.'’ Many other findings 
that were determined by physiologists 
were applied to man. Cognizance was 
taken, particularly by Dr. Cannon, of 
the part played by the autonomic nerv- 
ous system in maintaining the body 
economy under conditions of stress. 
Important information came from ob- 
servations made during operative pro- 
cedures on patients. 

In 1926, a symposium on the auto- 
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nomic nervous system in man was held 
before the Seventh International Neu- 
rological Congress in Paris, wherein 
a review of the subject was pre- 
sented.'*'* By that time it had become 


evident that the clinical viewpoint 


quired revision, for it was appreciated 
that in many respects autonomic con- 
trol in man appears to be different 
from that in lower animals. In mai 
there is more variability in respons 
to specific drugs that are used to test 
sympathetic and parasympathetic irrit- 
ability, and controls are difficult to 
establish. Also, surgical procedures o1 
the autonomic nervous system at times 
produce effects quite contrary to the 
expected. Furthermore, many patho- 
logical conditions in patients introduc 
new problems of autonomic nervous 
system behavior unmatched by exper! 
ence with lower animals.  Recentl) 
attention has been paid to these tacts 
and a more guarded attitude concer 
ing autonomic control has develop 

The discrepancies which have arise 
between clinical observations and phys 
iological understanding of the sulyect 
as yet seem to justify nothing but 


open mind. 
CONTROL OF THE HEAR 


In considering control of thor 
organs by the autonomic nervous sys 
tem, emphasis is placed on the 
that this system is essentially efferent 
in its direction and regulatory 
action. It regulates contractions ot th 
muscles and secretions of the g! 
that it innervates. It does this larg 
in response to afferent and cet 


stimulation. Although afferent 


travel within autonomic nerve trunk 
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they probably are not an integral part 
of the autonomic system. Consequent 
ly, this presentation is limited to the 
effects of efferent impulses, however 
they may be initiated. 

The 


come from the sympathetics and from 


efferent nerves to the heart 


the vagus trunks. Sympathetic inner 


vation is derived from the superior, 


middle and inferior cervical ganglia 


ind the first to the fifth or sixth tho 


racic ganglia, from which fibers reach 


the two cardiac plexuses in the aorti 


wall. Fibers running to the heart 


from dorsal ganglia as low as the fiftl 


have been discovered only recenth 
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oth in lower animals and in man. 


Cardiac branches from the inter 


vagl 
mingle with those of the sympathetics 


in the cardiac plexuses and both then 


travel down the aorta to the heart. Al 


though they may be traced along the 


coronary arteries, there Is uncertainty 


concerning their identification in the 


heart wall This is due to the presence 


there of intrinsic nervous tissue made 


up of ganglia and fibers which are 


difficult to differentiate from filaments 


of the extrinsic nerves 


\natomical and_ physiological 


1iggests that the auricles 


sea©»re ~1 


the ulo bundle 
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supplied both by sympathetic and para- 
sympathetic fibers, whereas the ven- 
tricles receive largely sympathetic and 
little, if any, parasympathetic innerva- 
tion.’ In mammals, it appears that 
the right vagus manifests its action 
mainly on the sino-auricular node (the 
“pacemaker” ), and the left vagus par- 
ticularly on the bundle of His. 

The autonomic nervous system med- 
iates impulses which modify the rate 
and force of the heart beats and the 
conductivity of cardiac muscle. In 
general, parasympathetic or vagus im- 
pulses slow the heart, and sympathetic 
impulses accelerate it. These actions 
are influenced by drugs and physical 
agents, a fact made much use of in 
therapeutic considerations of various 
abnormalities of cardiac action. Lewis** 
states that in man far more is known 
concerning the vagus participation in 
these processes than is known of the 
role of the sympathetics. 


INFLUENCE ON HEART RATE 


In particular, various abnormalities 
in rate and rhythm are influenced by 
the autonomic nerve impulses to the 
heart. Several examples may be stated. 
In congestive heart failure, digitalis 
slows the rate not only by increasing 
the tone and contractility of cardiac 
muscle, but also by stimulating the 
vagus both centrally and peripherally. 
As a result, the sino-auricular node 
reduces its tempo and the vagus fibers 
in the bundle of His serve as a brake 
to auricular impulses on their way to 
the ventricles. Relief of paroxysmal 
tachycardia by pressure over the vagus 
nerve in the neck is due presumably 
to a flooding of the auricle with inhibi- 
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tory impulses. The ectopic focus tem- 
porarily loses its irritability, which 
permits the pacemaker again to resume 
control and normal rhythm to become 
reéstablished. Although vagus _pres- 
sure in the neck may be, in reality, a 
carotid sinus effect,’® pressure over the 
eyeball, which often achieves the same 
result, doubtless acts reflexly through 
vagus stimulation. Of interest is a re- 
cent observation that pressure over the 
right vagus slows the heart more effec- 
tively than pressure over the left. The 
explanation offered is that the right 
vagus, particularly, influences the 
pacemaker. 

The tachycardia of organically nor- 
mal hearts, that occurs during fright 
and other emotional disturbances, is 
known to be due largely to sympa- 
thetic stimulation from adrenal secre- 
tion.2® Of interest, in this connection, 
is the type of heart action that is 
seen in patients with so-called “effort 
syndrome”. Many of these individ- 
uals have a tachycardia; others have 
an abnormally slow heart. Fraser 
and Wilson*: tested a group of such 
patients with small doses of pilocarpine 
and adrenalin and obtained an exag- 
gerated response to each. Such a reac- 
tion has been considered by many to 
represent an autonomic imbalance 
which clinically presents symptoms and 
signs that are usually interpreted as 4 
neurosis. 

In cases of tachycardia not asso- 
ciated with congestive heart failure 
there is no drug which will adequately 
slow the rate through vagus stimula- 
tion. No parasympathetic hormone 
analogous to 
been definitely demonstrated, although 


adrenalin has as yet 
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Loewi** has shown that a parasympa- 
thetic stimulant may exist. Such drugs 
as pilocarpine, physostigmine, and apo- 
morphine either exert their influence 
more on parasympathetic fibers else- 
where than on those of the heart, or 
side effects prevent their routine use. 
Acetyl choline is a powerful parasym- 
pathetic stimulant ; and a choline deriv- 
ative has been used by Stepp**® with 
effect in cases of paroxysmal tachy- 
cardia. As yet, however, choline deriv- 
atives have not found therapeutic 
favor. 
When 
presence of organic heart disease, it is 


bl ck. 


Under these circumstances, especially 


bradycardia occurs in_ the 


almost always due to _ heart 
in complete block, advantage has been 
the fact that the 
sympathetic innervation, 
the 


reported.**** In 


taken of ventricles 


have and 


temporary benefit from use of 


adrenalin has been 


organic heart disease, digitalis may 
bring on heart block through its action 
release 


may Al- 
though experimentally heart block may 


on the vagus. In these cases, 


be secured with atropin. 


result from vagus stimulation alone, 
this is a questionable clinical manifes- 
tation.*® 

Bradycardia in the absence of heart 
disease is essentially parasympathetic 
in origin. This is exemplified by its 
appearance in convalescence, in youth, 
and in intracranial pressure wherein 
the vagus presumably is stimulated 
centrally. Cardiac arrhythmias of vagus 
origin are well known. Lewis*’ recog- 
hizes a vagus effect wherein there is 
an abrupt and profound slowing of 
the heart, associated with an indepen- 


dent lowering of blood pressure. This 
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combined disturbance is often respon- 
sible for attacks of faintness and ac- 


tual loss of consciousness. According 


to Lewis, it is, by far, the commonest 
cause of fainting attacks in both men 
and women, and occurs both in indi- 
viduals otherwise healthy and in those 


who suffer from heart disease in its 


several forms. 
ANGINA PECTORIS 
The 


involved either directly or reflexly in 


autonomic nervous system is 


cardiac abnormalities other than dis- 


turbances in rate and rhythm. Of par 
ticular clinical interest in recent years, 
has been the role of the autonomic 
pectoris. Various 


block both 


efferent and afferent pathways in this 


nerves in angina 


procedures designed to 
condition have produced a wealth of 


data, much of which is difficult to 


interpret. A particular handicap is our 


lack of 


ing the source of pain 


accurate knowledge concern- 
The successful 
results obtained by removing the lower 
two left cervical sympathetic ganglia, 


and by injecting alcohol and procaine 


about the thoracic ganglia, may be at- 


tributed merely to an interruption of 


pain impulses traveling from the heart 


through or near to these structures. 
This implies no participation of auto- 
nomic fibers 

There are instances, however, where 
it appears that sympathetic stimulation 
influences the pain of angina pectoris 
Leriche** isolated the lower portion of 
the left cervical sympathetic chain in 
a patient who had never had angina 
Electrical stimulation and pinching of 
the left inferior cervical sympathetic 
ganglion caused an intense pain over 


the precordium in the second and third 
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intercostal spaces. Novocainization of 
the ganglion prevented this effect. It 
is interesting that in two similar pa- 
tients, stimulation of the superior pole 
of the ganglion provoked a very in- 
tense radiation of the pain into the arm 
of the corresponding side; whereas 
when the lower half was stimulated, 
the precordial region was most affect- 
ed. In still another patient subject to 
angina pectoris, an attack occurred 
before the stellate ganglion had been 
completely exposed. Infiltration with 
novocaine about the ganglion produced 
immediate cessation of pain. Although 
it is quite possible in this instance that 
novocaine blocked pain impulses trav- 
eling to the cord, it is difficult to inter- 
pret the results in the other cases. 
Possibly electrical stimulation of the 
lower cervical sympathetic ganglion 


overflowed into contiguous afferent 
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nerves, but one would hardly expect to 
excite afferent impulses from the arm 
in this location. 
Another clinical 
possible participation of efferent fibers 


indication of the 


in angina pectoris is the relief of pain 
that has resulted after removal of the 
superior cervical sympathetic ganglion 
alone.*® Although sensory fibers are 
found high in the sympathetic chain,*° 
fibers in the superior cardiac nerve 
from this ganglion are largely efferent. 
There has been a sufficient number 
of successful results in angina pectoris 
from superior cervical ganglionecto- 
mies to warrant attention.*’** The 
implication has been that in patients 
so relieved, efferent impulses from the 
superior cervical ganglion produced a 
peripheral effect that caused precordial 
pain. As an explanation, it has been 
suggested repeatedly** that the superior 


rior cervical ganglion 


— Inferior cervical ganglion 


2 
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lst thoracic ganglion 
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Fic. 2. Schematic representation of nerve pathways from the cervical ganglion to the heart. 
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cardiac nerve carries vasomotor fibers 
to the coronary arteries, and that sym- 
pathetic stimulation causes coronary 
spasm. A disturbing element of this 
theory, however, lies in the fact that 
numerous investigators****:**°? agree 
that in mammals, at least, sympathetic 
stimulation does not cause constriction 
of the coronary arteries, but dilatation, 
whereas it is vagus stimulation that 
induces contraction. 

If angina pectoris be due to coro- 
nary spasm, then cervical sympathec- 
tomy for its relief, although successful 
clinically in many cases, is a highly 
illogical procedure according to phys- 
iological experimentation. The answer 
to this riddle must await further 
knowledge of the autonomic nervous 
system in man and, especially, of how 


it functions in disease. 
CONTROL OF THE LUNGS 


The autonomic nervous system con- 
trols the lungs largely through its 
action on the bronchi. Parasympathetic 


1039 


monary plexuses which communicate. 
From these plexuses, fibers follow the 
bronchi and bronchial vessels in their 
ramifications far down into the lungs 
in an elaborate intrinsic system of net- 
works in which many small ganglia 
appear. 

There is general uniformity of opin- 
ion that peripheral vagus stimulation 
causes bronchoconstriction, and _ re- 
cently it has been shown that mucous 
the 


Vagus stimulation like- 


secretion from bronchial glands 


occurs also.*§ 
wise inhibits constriction of the bron- 


chial vasculature. Sympathetic stimu- 


lation, on the other hand, brings on 
bronchial dilatation, diminished mucous 
secretion, and constriction of the bron- 


chial vessels. There is little evidence 


that the autonomic nervous system 


exerts important vasomotor control 


over the pulmonary vessels. This does 
not hold true for the bronchial artery 


which is derived from the aorta. 


Schematically, autonomic control of 


the lungs is represented as follows: 


TABLE I 


Bronchial 


\luscles 


Glands 


Dilatation 


mervation is derived from the pul- 
monary branches of the vagus nerves, 
and sympathetic impulses arise in the 
second, third, and fourth thoracic gan- 
gla. Both vagus and sympathetic fibers 
intermingle at the roots of the lungs 
‘0 form the anterior and posterior pul- 


Vagus Stimulation 
Contraction 


Secretion 


Sympathetic Stimulation 


Relaxation 
Inhibition 


Constriction 


Although normal respiration is es- 
sentially a voluntary process involving 
cerebrospinal nerve impulses, yet 
respiratory movements are subject to 
voluntary control only within limits. 
It has long been known that the vagus 


has an influence over the process of 
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breathing.*® Section of both vagi in 
the neck immediately increases the 
amplitude of inspiration and retards 
the rate. There is little doubt that 
vagus section interrupts afferent im- 
pulses which influence respiratory 
movements through central action. 
Whether any important efferent fibers 
necessary to normal respiration are 
affected, is a moot question. Recently, 
much evidence has been presented to 
indicate that the bronchial muscles con- 
tract during expiration and thus assist 
Mil- 
ler,*° from his reconstruction models 


in expelling air from the lungs. 


of the bronchi, thought this to be so. 
Hudson,*! by serial X-ray studies, be- 
lieves that a peristaltic motion of the 
bronchi during breathing can be vis- 
ualized. Luisada,** by placing an elec- 
trode far down the bronchial tree, has 
secured electrical tracings which, he 
presumes, record action currents in the 
bronchial muscles during respiration. 
He terms these tracings “Electrobron- 
chograms”. They show a _ definite 
vagus effect during expiration which 
has been found in man as well as in 
lower animals. Heinbecker** and Mac- 
lin** also believe that during inspira- 
tion the bronchi lengthen and, at the 
same time, widen. Although it would 
appear that these actions involve effer- 
ent nerve impulses, it has been sug- 
gested that the numerous ganglia with- 
in the bronchial walls may, in part, 
Until 
further information on this interesting 


initiate muscular movement. 


process becomes available, one must 


consider the question of control of 
respiration through efferent nerve fi- 


bers as yet unanswered. 
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PULMONARY DISORDERS 


The autonomic nervous system par- 
ticipates reflexly in many diseases of 
the lungs and bronchi. This is exem- 
plified by such reflex manifestations as 
digestive disturbances and_ bradycar- 
dia,*® that occur in pulmonary disor- 
ders. 
tonomic nervous system is called into 


Likewise, in asphyxia, the au- 


play to widen the bronchi through 
sympathetic stimulation, and thereby 
facilitate breathing.*® An outstanding 
example of autonomic disturbance is 
bronchial asthma. 

For years, there had been contro- 
versy as to whether an asthmatic par- 
oxysm was due to spasm of the bron- 
chial muscles, to edema of the bron- 
chial mucosa, or to hypersecretion ot 
With a_ better 


understanding of the control of bron- 


the bronchial glands. 


chial structures through the autonomic 


nervous system, it became apparent 


that all three factors play a part, fo 
each results from stimulation 
(Table I) 


that an 


vagus 
In allergic asthma, it ap 
pears attack is initiated by 
direct stimulation of the nerve endings 
whereas in so-called 


asthma, and 


in the bronchi, 
emotional asthma, nasal 
other reflex asthmas, impulses travel 
the 


muscles, 


through vagus nucleus to the 
blood vessels, and 


the 


bronchial 


glands. Of interest is fact that 


patients with bronchial asthma have 


been shown to give exaggerated re 


sponses both to pilocarpine and t 


adrenalin.** This indication of auto- 
nomic imbalance is probably respons 
ble for the theory that asthma 1s esset- 
asthmati 


tially a neurosis. Since an 


attack appears to be entirely a 
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or parasympathetic effect, one would 
that 
stimulating action on 


through its 
the 


predict adrenalin, 
powerful 
sympathetics, should be a useful thera- 
peutic drug. That this is so, is well 
known. Atropin, by paralyzing vagus 
nerve endings, is likewise effective, but 
it must be given in doses far larger 
than those ordinarily employed. 

As surgery of the autonomic system 
developed, it came to be applied to 
cases of bronchial asthma, and consid- 
erable data on this type of treatment 
The 


vagus nerve section have been indif 


has accumulated.*® results of 
ferent. This, perhaps, is the expected 
result. Cases of reflex asthma should 
be helped by this procedure, for effer- 
ent impulses descending from the 
vagus nuclei are interrupted. In aller 
gic asthma in which vagus nerve end- 
ings are stimulated directly, section of 
the nerve trunk would not be expected 
to cause immediate cessation of at- 
tacks, at least, not until the distal end 
if the nerve had degenerated. Cervical 
sympathectomies for the relief of 
bronchial asthma have been performed 
m many cases. Inasmuch as asthma 
is evidently a vagus effect which is 
controlled by sympathetic stimulation, 
destruction of sympathetic pathways 


appears to be a very unreasonable pro- 


104] 
cedure. Moreover, since sympathetic 
control of the bronchi is derived from 
the second, third, and fourth thoracic 
ganglia, one is at a loss to explain the 
possible effect of cervical ganglionec- 
tomy. The surprising fact is that this 
operation, beyond question, has been 
proven to be of benefit in many cases 

From this, one may infer that our 
understanding of the mechanism of an 
asthmatic attack is incomplete. It is 
more probable that our ideas concern- 
ing the behavior of the autonomic 
nervous system in man, and especially 
in disease, are elementary. To make 
them more complete, it becomes neces 
sary to study human response in each 
instance where data derived from ani- 
mal experimentation is applied direct 
ly to man. Consequently, the clinical 
approach to the subject is developing 
more and more into an effort to ex- 
plain phenomena actually observed by 
operation and at the bedside. These 


methods of study have already re- 
vealed facts which may prove to be of 
much significance. They offer promise 
of increasing contributions to the 
wealth of knowledge of the autonomic 
nervous system already assembled 
through anatomical and _ physiological 


research 
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The Results of Sympathectomy in the Treatment of 
Peripheral Vascular Diseases, Hirschsprung’s 


Disease, and Cord Bladder*t 


By Atrrep W. Anson, M.D., Rochester, Minnesota 


YMPATHECTOMY in its vari- 

ous forms is growing in its field 

of usefulness as our knowledge of 
the physiology of the autonomic nerv- 
ous system is increased. The altered 
function of this nervous system gives 
rise to and determines the course of 
many diseases; for, in addition to 
carrying afferent pain fibers, the auto- 
nomic nervous system influences blood 
flow, smooth muscle activity and gland- 
ular function. The correlation of dis- 
ease with its anatomic and physiologic 
aspects may give rise to various opin- 
ions; hence, one should analyze care- 
fully all facts before advocating or 
condemning the newer ideas concern- 
ing the disease and the method of 
treatment. Progress has been made in 
the surgical treatment of angina pec- 
toris, spastic lesions in striated mus- 
cles, and trophic and painful lesions of 
the extremities. Most satisfactory re- 
sults have been accomplished by sym- 
pathetic ganglionectomy and trunk re- 
section in the treatment of peripheral 


vascular diseases, such as Raynaud’s 


*Read before the American College of 
Physicians, San Francisco, California, April 
8, 1932. 

+From the Section on Neurologic Surgery, 
The Mayo Clinic. 


5,16,20,22,26 


disease,’ thromboangiitis ob- 


literans****°* with vasomotor spasm of 
the collateral arteries, acral scleroder- 
ma‘?* developing subsequent to Ray- 
naud’s disease, and periarticular arth- 
ritis®:®-%31,6°.61,62 in the hands and feet, 
associated with vasospastic phenomena 
pale, and 
extremities. The 
fibers to the 


clammy, cyan- 


of cold, 
otic sectioning of 
sympathetic internal 
sphincter muscles of the rectum and 
bladder,*****?;** and of sympathetic 
fibers carrying inhibitory impulses to 
the large bowel and to the detrusor 
muscles of the bladder has materially 
aided the expulsive forces of both th 
rectum and bladder, thus offering as- 
sistance in the treatment of congenital 
megacolon and cord bladder.**** Tro- 
phic changes of both organs are like- 
wise improved, since vasomotor fibers 
which are intermingled with the pre- 
sacral and mesenteric nerves are also 
necessarily sectional. 

Numerous studies are being carried 
investigators in the 


on by various 


hope of relieving visceral pain,'°**"""" 
malignant hypertension,®® asthma,”*” 
retinitis pigmentosa,®* optic atrophy, 
nephritic conditions,**®? cardiospasm™, 
pylorospasm,*® and of influencing ¢0- 
Many of these 


docrine secretions. 
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endeavors will probably be fruitless 
wt it is fair to assume that a central 


1 


influence, acting through the auto- 
nomic nervous system, is directly or 
indirectly responsible for the produc- 
tion of these diseases. 

[ shall not attempt to analyze in 
letail my colleagues’ and my own ex- 


perience in the treatment of these 


arious disorders, for this would ne- 
essitate the inclusion of a rather large 
eries of cases, which have been pre- 
members 


viously reperted by various 


f the staff of The Mayo Clinic. 


ANATOMY 
The sympathetic nervous system is an ag 
sregation of ganglia, nerves, and plexuses 
through which the 
lood vessels, and smooth muscles in other 
ituations The 
nost conspicuous feature of the system is a 


viscera, glands, heart, 


receive their innervation. 


wir of ganglionated nerve cords, or sympa- 
thetic trunks, which extend vertically through 


the neck, thorax, and abdomen. Each sym 


athetic trunk is composed of a series of 


anglia bound together by short nerve 


trands. Every spinal nerve is connected 


ith the sympathetic trunk of its own side 
one or more gray rami communicantes 
rough which it receives sympathetic fibers 
r the blood 


glands, smooth 


control of vessels, of sweat 
and of the 


air follicles situated within the territory of 


muscle of the 
's distribution. The majority of the nerve 
ters that take origin in the ganglia of the 
mpathetic chain are distributed through 
he gray rami and the spinal nerves. 

The thoracic and upper lumbar nerves are 
nnected the chain by 


hite as well as gray rami communicantes. 


with sympathetic 


lhese white rami contain both afferent and 
ferent fibers. The latter take origin from 
ills in the gray matter of the spinal cord, 
‘avel through the ventral root and white 
‘ami, and enter the sympathetic system to 
‘minate in synaptic relation with the nerve 
ls found in the sympathetic ganglia. They 
‘e often designated as preganglionic fibers, 
tile those fibers which arise in the ganglia 
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impulses onward are called 


The 
and the 


and relay the 


postganglionic gray rami contain post 


ganglionic fibers white rami, pre 
ganglionic fibers 


The 
turn 
sympathetic chain, and run for varying dis 


majority of the preganglionic fibers 


either upward or downward in_ the 


tances within it before ending in its ganglia 
The cervical sympathetic trunk is composed 


exclusively of preganglionic efferent fibers, 


derived through the white rami from _ the 


upper thoracic nerves and ascending to tet 


minate in the cervical sympathetic ganglia 


The lumbar and sacral portions of the trunk 


are composed in the major part of descend 


ing fibers derived through the white rami 


from the lower thoracic and upper lumbar 


spinal nerves 
which are 
the ab 


Those fibers of the white rami 
innervation of 


into the 


concerned with the 
splanchnic 
They 


reach the splanchnic nerves after passing 


dominal viscera pass 


nerves and end in the celiac gangliot 


through _ the ower halt ot the thorac 


4 


sympathetic are not inter 


through which 


rupted in the chain ganglia 


they pass They eventually reach the viscera 


by following the arterial supply to these 


organs, or by direct extension as postgan 
plexiform 
The 


postganglionic 


glionic fibers from the various 


arrangements sympathetic ganglia 


thoracic viscera receive thei 


sympathetic rami from the upper thoraci 


sympathetic chain in a similar arrangement 

The autonomic nervous system, in addition 
to the sympathetic thoracicolumbar outflow, 
streams of preganglionic vis 


the 


contains two 


ceral efferent fibers called parasympa 


thetic 
| 


t 


cranial stream arises from 
tenth 
the 


system; the 


1e third, seventh, ninth and cranial 


nerves, the sacral stream from second, 


nerves. 
Kuntz, 


contain, in 


third, and fourth sacral 


According to Ranson, and most 


of the sympathetic nerves addi 


tion to the fibers already considered, sensory 


fibers which convey impulses from the vis 


cera to the spinal cord. These sensory fibers 


have their cells of origin in the spinal gan- 


glia and reach the sympathetic system by 


Visceral reflexes 


least 


way of the white rami 
three neu 


the 


therefore travel arcs of at 


rons each. The impulses reach spinal 


cord along visceral afferent fibers through 
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white rami and the dorsal roots. These af- 
ferent sympathetic fibers end in sympathetic 
ganglia, and the impulses which they carry 
are relayed to involuntary muscle and gland- 
ular tissue by postganglionic fibers. The 
ganglia of the sympathetic trunk do not 
serve as reflex centers, but only as relay 
stations®? in the conduction pathways from 
the spinal cord to the viscera. 

The vasomotor innervation of the arteries 
of the extremities and of the trunk was 
once believed to be centrifugal*® in its ar- 
rangement, but the work of Kramer and 
Todd, and Potts has proved rather con- 
clusively that the distribution corresponds 
to the musculo-cutaneous somatic distribu- 
tion, except for short distances where the 
principal arteries leave the aorta. Therefore, 
it is apparent that complete vasodilating et- 
fects are accomplished only when all vaso- 
motor fibers are interrupted by section of a 
sympathetic trunk, by ganglionectomy, or 
by complete ramisection. 


SuRGICAL PROCEDURES 

Surgical procedures affecting the sympa- 
thetic nervous system date back to 1899, 
when Jaboulay attempted to relieve painful 
conditions of the lower extremities by per- 
forming periarterial sympathectomy. This 
procedure was not given serious considera- 
tion until Leriche reported his experiences 
in 1913, when he advocated periarterial sym- 
pathectomy for numerous peripheral vascu- 
lar, trophic, and painful lesions. Following 
his teaching many surgeons became inter- 
ested in the subject of sympathectomy and 
employed his procedure for similar lesions 
in addition to attempting the treatment, by 
sympathectomy, of exophthalmic goiter, glau- 
coma, and epilepsy. Jonnesco removed the 
stellate ganglion for angina pectoris by the 
anterior-superior approach with moderate 
success. In 1923 Brtining employed Jonnes- 
co’s operation in the treatment of one case 
of Raynaud’s disease and one case of sclero- 
derma, both of the upper extremities, and 
reported success. Unfortunately, a similar 
good result has not been obtained by other 
surgeons, including myself. It is true that 
periarterial sympathectomy and removal of 
the stellate ganglion by the Jonnesco method 
did afford some relief of symptoms and 


Alfred W. Adson 


improvement of the circulation but it 
to give complete relief.+® 


Royle®® in 1924 advocated and periormed 


ramisection for relief of spasticity of 


muscles of the extremities, but difficulty was 
encountered in duplicating his results. I have 


obtained some reduction of the spasticity by 
abdominal transperitoneal lumbar sympathetic 
ganglionectomy and trunk resection, which | 


first performed May 20, 1924. I am inclined 


j 


to believe, however, that the results are due 


to the increased blood supply following 
thorough interruption of vasomotor fibers 
rather than to section of sympathetic nerves 
to striated muscle, for numerous investiga- 
tors doubt the existence of sympathetic 
nervation of striated muscle in mammals 

Orbeli believes that the sympathetic fibers 
augment cerebrospinal responses. Von Gaza 
in 1924, Archibald in 1928, and Scrimger in 
1929 performed, with some success, para- 
vertebral ramisection of the splanchnic nerves 
for visceral pain. This problem is underg 
ing much investigation at this time. 

Davis and Kanavel,*! and I were among 
those who attempted to duplicate the results 
Royle reported in 1924. On May 20, 1924, I 
employed the method mentioned above, and 
it was following this that I observed that 
the temperature of the skin of the lower 
extremities remained permanently increased 
Royle reported that the cutaneous tempera- 
tures in the first case in which he performed 
ramisection were increased only temporaril 
but later stated that a slight increase r 
mained permanently. This suggested 
the more extensive operation of ganglionec- 
tomy and trunk resection included all of the 
vasomotor fibers to the extremities. This 


phenomenon reopened the field of surgical 
treatment of peripheral vascular diseases 
Davis and Kanavel, Diez, and Fulton subs 


nine 


quently reported experiences similar to 1 
following ganglionectomy and trunk resec- 
tion. 

In 1924 preoperative and postoperative 
calorimetric studies were made by Brown 
of patients on whose sympathetic apparatus 
I operated for spastic conditions. The © 
port showed that following operation elim- 
ination of heat had increased on an 
of 400 per cent, and that this increase had 
remained permanent. These data suggeste 
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the practicability of applying surgical pro 
cedures in vasospastic diseases, and I per- 
formed such an operation with success on 
March 19, 1925, in a case of Raynaud’s dis- 
ease of the lower extremities. Subsequent 
study of this patient and of others has 
shown that vasodilatation has remained, and 
that the patients have been free from all 
symptoms. I first carried out cervicothoracic 
ganglionectomy and trunk resection by the 
posterior approach on July 31, 1928. Fol 
lowing success in the treatment of Ray- 
naud’s disease patients with other diseases 
in which vasospastic phenomena were mani- 
fested were likewise subjected to the opera 
tion. It was necessary, however, before such 
operations could be undertaken that some 


provided of determining pr: 


method be 
operatively the degree of vasomotor spasn 
present and whether sufficient relaxation of 


his spasm was possible to justify the em 
ployment of surgical procedures to secure 
such relaxation. 

found that 


ing these questions could be obtained fron 


Brown!4 some aid in answer 
the study of capillary behavior in the affected 
extremities but that a reliable vas 

index resulted from determination of 


more 
motor 
the possible variations in blood flow to the 
extremity as indicated by variations in thx 
skin temperature under standard conditions 
grown! introduced studies oi 
cutaneous temperature as a vasomotor index, 
arguing that unless the peripheral cutaneous 
increased 3°C, by 


The ref re, 


temperature could be 


regional or spinal anesthesia or increased 
two or more times the increase of the mouth 
temperature following intravenous adminis 
tration of a foreign protein, operation on 


the sympathetic nerves was not indicated 
These deductions were based on postopera- 
tive results obtained during the investigative 
study since it was noted that the increases 
before operation 
reproduced by sympathetic gan 
glionectomy and trunk resection. This result 
indicated that the actual flow of blood to 
the extremity had been increased by the 
operation. Utilizing this method of selection 
thromboangiitis obliterans, 
the collaterals, acral 

derma, and atrophic arthritis, have thus been 
treated by the neurosurgical staff members 
of The Mayo Clinic. 


in temperature observed 


could be 


cases with 


vasospasm of sclero- 
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Wade, and Wade and Royle in 1927 ad- 
ramisection for congenital 
slightly modified, was 
three 


vocated mega- 


colon. Their technic, 


employed with complete success in 
cases by Judd and the author, and subse- 
quently was modified again and employed 
with success by Rankin and Learmonth. In 
1930 Learmonth developed a surgical pro- 
cedure for sectioning the presacral nerve in 
selected incontinence of urine and 
trophic lesions of the bladder. C. H. Mayo 


cases oO! 


and Devine have suggested and carried out 


sections of nerves to the stomach and pylorus 


for duodenal ulcer and pylorospasm, and 


Pieri has sectioned splanchnic nerves for 
ic disorders. 


RAYNAUD’s DISEASE 


Raynaud’s contributions, in 1862 


and 1874, demonstrated that gangrene 
could develop in the digits without 
occlusion or demonstrable organic dis- 
ease of the principal arteries. Bernard 
1629, described a 


Schrader, in sym- 


metric, recurring form of gangrene in 


The 


considered to be a 


the extremities of a young girl. 


disease was not 


vasomotor phenomenon until Raynaud 
called attention to the local asphyxia 
and cyanosis which preceded gangrene 
Two schools of thought prevail con 


cerning the underlying causes of Ray 
naud’s disease. One holds that phe- 


vasomotor involve 


nomena of spasm 


small arteries, arterioles, and probably 


capillaries and venules; that the vaso 


constrictor impulses are of central ori- 
gin; and that the local responses to 
heat and cold are normal reflexes cat 


ried by vasomotor fibers, and are 


imposed on arteries and arterioles, 


producing pathologic states of con- 


traction. The other school, the chief 


exponents of which are Krogh, and 


l.ewis*® in collaboration with Kerr, 


holds that the defective circulation is 
due to fault of the digital arteries and 
caliber, without 


vessels of smalle: 
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spasm of the veins, and that the phe- 
nomena are produced by cool tempera- 
tures and are relieved by heat. Lewis 
stated that these phenomena are the 
results of abnormality of the arteries, 
that this abnormality displays itself in 
hypersensitivity to reflexes initiated by 
relatively low temperature, and that 
the effects of cold are not produced 
through the intervention of the nerv- 
ous system. 

Etiology. The etiology is unknown. 
The influence of heredity, according 
to Monro, may be made out in ap- 
proximately 8 per cent of the cases. 
Persons of subnormal vasomotor type 
and of asthenic tendency are those 
who develop symptoms of true Ray- 
naud’s disease. The condition occurs 
more frequently in females than in 
males. Of Brown’s patients 80 per 


cent were females and in Monro’s 
review of cases 62.6 per cent were 
females. The average age incidence ac- 
cording to Monro’s report was 30.9 
vears for both sexes. 
the 


disease is 


that 
primarily of 


Substantiating 
Raynaud’s 


argument 


central origin is the fact that Brown 
and I have seen it afflict patients who 
have lived in extremely hot regions, 
and have failed to see the symptoms 
have moved 
We have 


subside when patients 
from cold to hot climates. 
seen the changes in color of the skin 
take place in patients who have been 
subjected to severe emotional strain 
and in those who have become excited 
while in a hot room. We have also 
noted the failure of color changes to 
occur when patients have been exposed 
to cold and at the same time have 
been subjected to induced fever. The 
results of interruption of vasomotor 
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fibers constitute even more conclusive 
evidence that Raynaud’s disease is of 
central origin and that the local changes 
in the extremities are controlled by 
vasomotor fibers. Hortonand Craig have 
been able to produce these results ex- 
perimentally. Following a successful 
operation the affected extremity be- 
comes warm and pink and remains so 
permanently. The 
characteristic of asphyxia and cyano- 


changes in color 
sis permanently disappear and cannot 
be brought on by exposure to cold or 
to emotional stimuli. Wagener has 
demonstrated that after cervicothoracic 
ganglionectomy and trunk resection in 
Raynaud’s disease the retinal arteries 
and veins dilate from one and a third 
to one and a half their preoperative 
size. This dilatation is permanent. At 
the clinic we have had occasion to re- 
examine many of our patients, months 
and years subsequent to operation. In 
addition we have had the opportunity 
to measure and to compare the retinal 
arteries and veins of a man who un- 
derwent resection of the stellate gan- 
glion on one side for anginoid pain 
eighteen years before, and we found 
that the arteries and veins on the side 


had 


formed were one and a half times as 


on which operation been  per- 
large as those on the side on which 
operation had not been performed. 
In partial support of Lewis’ position 
may be cited the observation by Simp- 
son, Brown, and Adson in a case of 
Raynaud’s disease of the recurrence 
of cyanosis in the distal end of a digit 
on which there had been an ulcer, in 
spite of previous thorough operative 
interruption of the vasomotor fibers. 


This recurrence may have resulted 


from hypersensitivity of the arterioles 








The Results of Sympathectomy 


and capillaries, but I am more inclined 
to believe that it was due to faulty 
arterial circulation resulting from the 
capillary and arteriolar thrombosis, 
which gave rise to the primary ulcer. 
Recurrence of symptoms and of 
changes in color of the upper extrem- 
ities were seen to occur when vaso- 


motor fibers were missed, and con- 
siderable difficulty has been encoun- 
tered in perfecting a surgical procedure 
that would thoroughly interrupt all of 
the vasomotor fibers to the arteries of 
the fingers and hand. The operative 
results following resection of the sec- 
ond, third, and fourth lumbar sympa- 
thetic ganglia, and of the intervening 
however, always been 


trunks have, 


successful. It is true that ulcers are 


much less common on the toes than 


they are on the finger tips; the toes 
are exposed less than the fingers to 
environmental temperature. It is ap 
parent, however, that the surgical re- 
sults depend directly on the thorough- 
This 


determined by the sweating test, since 


ness of the operation. can be 
the sympathetic fibers to the sweat 
glands and pilomotor muscles are sec 
tioned with the vasomotor fibers; they 
are closely associated, and cannot be 
separated at the time of operation. In 
the sweating test, dry heat must be 
employed and not pilocarpine, for pilo- 
carpine is capable of stimulating the 
sweat glands directly and will pro- 
duce secretions independent of the 
sympathetic innervation. 
Pathologic Physiology. The under- 
lying disturbances which produce the 
changes in color are easily studied by 
microscopy of the capillaries of the 
nailfold, 


Mulley 


and have been described by 


Parrisius, and Brown.'* In 
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the stage of pallor few capillaries are 
visible, filling of the loops with blood 
is incomplete, and the capillaries have 
a segmented or broken appearance. The 
blood contained in the capillaries is 


static*®; blood is not observed entering 
the capillary loops from the arterioles 
The collecting venules are usually in- 
visible, or contain small amounts of 


bloc rd. 


is admitted into the capillaries both 


In the stage of cyanosis blood 


from the arterioles and by retrograde 
flow The blood en 
ters the capillaries in the form of small 


from the venules. 
segments. The capillaries become di 
lated, an increased number of them is 
visible, and the blood in the loops is 
stationary, or flow occurs only after 
There is gradual 
blood, 
The capil- 


long intermissions 

deoxidation of the capillary 
with increasing cyanosis. 
laries may become greatly distended 
and may lose their characteristic shape. 
The collecting venules become dilated. 
With recovery, whether it is spontan 
induced by the 


eous or 158 increasing 


local or environmental temperature, 
the arterioles open, the flow of blood in 
the capillary loops becomes rapid, and 
the color of the blood changes to bright 
red. The stage of rubor, then, is due 
to a large number of open capillaries 
and venules containing red oxygenated 


ble »¢ od. 


to some degree dilated 


Many of these vessels remain 


studies cot 
the 


\ summary of these 


roborates in a_ striking manner 


clinical deductions which were made 


by Raynaud on this mechanism. As 


he surmised, there is, in the stage ot 
pallor or syncope, spasm of the arte- 
rioles, capillaries, and venules, the de- 
gree of pallor depending on the com- 


pleteness of the spasm. The stage of 
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cyanosis is due to partial relaxation of 
the venules, with retrograde flow of 
blood in the capillary loops. Concomi- 
tant opening of the arterioles has been 
observed also, but the relaxation is not 
complete enough to allow the resump- 
tion of the usual flow. All gradations 
in behavior are noted in different 
cases; this amply explains the varia- 
tions in color observed in certain sub- 
jects. Areas of moderate cyanosis 
may appear on one finger, and on 
another deep cyanosis may remain, or, 
in one area of skin there may be re- 
covery, with return to normal pink or 
rubor, and the surrounding skin may 
be cyanotic. 

Prognosis and Course. The prog- 
nosis of Raynaud’s disease is subject 
to wide variations. As far as is known, 
it is never in itself a cause of death. 
In our experience, death has been due 
to the consecutive or the subsequent 
development of an entirely different 
disease. In mild cases, with local 
syncope or mild grades of cyanosis of 
the digits, there may not be any change 
over a long period of years. Many 
patients have been observed who have 
had vasomotor disturbance for more 
than ten years and yet have not suf- 
fered actual pain, trophic lesions, or 
progression of the disturbances of 
color. The previous course of the 
malady is probably of importance in 
considering the prognosis. In mild 
cases, in which the condition has re- 
mained unchanged for two or three 
years, the prognosis is usually good, 
and reassurance may be the only ad- 
vice necessary. More usually there has 


been gradual progression from the 
stage of syncope; more digits have 


become involved, perhaps the entire 
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hand; and the condition has advanced 
into the stage of cyanosis, or syncope 
has alternated with cyanosis. Then, 
after variable periods of time, there 
may be gradual transition into a con- 
dition of chronic cyanosis of the ex- 
tremities. Intermittent recovery of the 
parts is now less complete, and when 
recovery does take place it is accom- 
panied by excessive sensations of heat 
and by excessive redness. Sensitivity 
to environmental temperature becomes 
more acute and the paroxysms are in- 
duced by slight variations in tempera- 
ture, even during the summer months. 
Pain, numbness, or dull aching during 
the period of syncope and cyanosis are 
the rule. Small, dry ulcers of the skin 
of the digits may appear. In this pri- 
mary type of case the prognosis is not 
good from the standpoint of spon- 
taneous cure. The condition usually 
persists, and although it does not pro- 
gress to the point of serious gangrene, 
yet it constitutes real disability to the 
patient. In the rarer forms, in which 
gangrene supervenes early in_ the 
course of the disease, the prognosis 1s 
most grave from the standpoint of 
preservation of the digits. In consid- 
ering the prognosis, the important 
factor is the rate of progression of 
the disease in the first two or three 
years. Brown and I have observed 
that if at the end of this period trophic 
changes have not appeared, usually the) 
will not appear later; and that long 
periods of remission may occur with- 
out known cause. This substantiates 
the argument that the disease is of 
central rather than of peripheral or! 
gin, and that its manifestations depend 
on the sympathetic reserve and the 
emotional stress of the patient. 
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The Results of Sympathectomy 


Symptoms. Wide experience with 
various forms of vascular disease of 
the extremities allows separation of the 
cases presenting vasomotor disturb- 
ances of the spastic type into four 
groups. 

First, there is a fairly large group 
of so-called normal persons, predom- 
inantly females, who have cold moist 
and clammy hands and feet associated 
with such disturbances as a mild de- 
gree of pallor in symmetric single 
digits, the so-called dead finger, or 
slight cyanosis. These persons are fre- 
quently of the asthenic type and suffer 
easily from cold. The surface temper- 
ature of the extremities is subject to 
wide fluctuations, depending on varia- 
tions in environmental temperature. 
Such manifestations do not constitute 
a disease, and the physician is rarely 
consulted unless the changes in color 
are striking. These subjects are classi- 
fed by Muller as having a “vasomotor 
‘onstitution”. At the clinic, we have 


them as suffering from 


subnormal vasomotor states. 


designated 


Second, there are gradations from 
these so-called normal states to those 
in which the disturbances in color in 
the extremities are more profound, 
frequently paroxysmal, and occur even 
when the environmental temperature 
isnot so low. Attacks of pallor may 
be followed in a period of months by 
more or less chronic states of cyanosis ; 
t pallor and cyanosis may alternate 
lor some time. The signs and symp- 
‘oms are of sufficient intensity for the 
patient to seek advice from the physi- 
can. The symptoms usually consist of 
numbness and occasionally partial an- 
ésthesia during the period of local 
asphyxia, and of 


extreme coldness 
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Dull 


aching distress is present during the 


during the stage of syncope. 
periods of both syncope and cyanosis. 
With high environmental temperature, 
the hands become excessively warm 
and red, accompanied by sensations of 
burning. 

another 


Third, there is sroup of 
grouy 


persons who have further aggravation 
of the disturbance. The attacks of 
pallor become more intense and more 
painful, or a condition of chronic 
cyanosis or asphyxia supervenes ; tem- 
porary recovery is much more difficult 
to effect. 
induced by emotional stimuli and by 


The changes in color are 


the least change in temperature. The 


hands and feet frequently become 


swollen and puffy. Trophic disturb- 
ances then appear, consisting of minute 
regions of gangrene in the tips of the 
digits, with symmetric distribution. 

The fourth group consists of the 
more severe, but much rarer, type of 
case in which, without a prolonged 
antecedent history of vasomotor dis- 
turbance, gangrene may develop in the 
distal portions, rather than in the tips, 
of symmetric digits. Pain may be a 
marked feature. 

All of these groups fulfill the cri- 
teria laid down by Raynaud; namely, 
symmetry of the disturbance, inter- 
mittency or paroxysmal nature of the 
disturbance, and pulsations in the ar- 
teries of the affected part. The groups 
seem to represent different degrees of 
the same underlying fault of the vaso- 
motor mechanism, justifying the belief 
that the condition is a “vasomotor 
neurosis of the spastic type”, and that 
the term Raynaud’s disease should be 
reserved for the type of case included 
in the fourth 


second, third, and 
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groups. The cases in the first two 
groups probably represent an exagger- 
ation of the vasomotor changes which 
affect the normal subject on exposure 
to cold. There is in the peripheral 
regions a transitory phase of pallor 
and of cyanosis; and with exposure to 
increased local or environmental tem- 
perature, redness and increased sur- 
face temperature result. 
Clinical Considerations. 
problem is to select suitable cases for 
operation and to decide when operation 
is indicated. It is obvious that dilata- 
tion of an arteriosclerotic or occluded 
artery cannot be produced, and that 
surgical intervention is useless unless 
there is positive evidence that the dis- 
ease has resulted from an inadequate 
supply of blood induced by vasospasm. 
The vasospastic phenomena may be 
intermittent or continuous. If they 
are intermittent and mild, disturbing 
symptoms or trophic changes do not 
occur, since complete recovery takes 
place between the attacks of vasomotor 


The real 


spasm. 

Vasomotor Index. In a search for some 
means to determine the flow of blood to an 
extremity the capillaries were examined, and 
elimination of heat and surface temperature 
were measured. These procedures do not 
estimate exactly the volume of blood, but 
give relative estimates. One can observe the 
number of capillary loops to a given field 
and can determine the rate of flow of the 
corpuscles; and one can also measure the 
elimination of heat and the temperature of 
the skin, both of which are dependent on the 
flow of blood. By the Stewart-Kegerreis 
calorimeter the radiation of heat before and 
after operation could be determined, but it 
was not until Brown suggested recording 
the temperature of the skin before fever had 
been induced, and during its course, that 
there was any accurate knowledge concern- 


ing vasospasm. The electrodes of the elec- 
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trothermocouple are fastened to the various 
portions of the fingers, toes, hands, feet 
and body, in preparation for readings oj 
surface temperature. First, readings are 
recorded of the temperature of the room, 
and of the mouth and surface of the 
skin. Thus, corrections can be made for the 
environmental temperature, and the temper- 
ature of the mouth and skin can be com- 
pared with the corresponding temperatures 
of a normal person, and with the readings 
taken during the height of fever. The fever 
is produced by administering, intravenously, 
a foreign protein, for example, 5,000,000 t 
75,000,000 dead bacilli in triple typhoid vac- 
cine. The dose depends on the weight and 
sex of the patient. Hourly readings are made 
until the maximal rise of fever has been ob- 
tained. These readings are compared wit! 
the initial temperatures, to determine th 
ratios of increased temperature. General 
regional, and spinal anesthesia produce vaso- 
dilator effects and can be employed instead 
of the administration of protein. 

In studying the temperature of a normal 
person, it will be observed that the tempera 
ture of the mouth may have increased as 
much as an average of 2°C., whereas the 
temperature of the skin over the digits will 
have increased 4° to 6°C., or two to three 
times more than the mouth temperature 
indicating that the peripheral arteries have 
been opened by inhibition of the vasomotor 
center and that more blood has been per 
mitted to flow to the periphery. In cases 
of vasospastic disorder, the difference 
temperatures is still greater, since the initial 
surface temperature of the digits is lower 
than that of a normal subject exposed to the 
same room temperature. In cases of general 
arterial sclerosis there may be little, if an) 
difference in the skin temperatures betoré 
and after administration of the foreign pro- 
tein, indicating that the vessels are incapabl 
of relaxing to allow increase of the flow ot! 
blood to the periphery. In cases of thromb: 
angiitis obliterans it is possible to determine 
whether or not there exists an element 0! 


; ; 
vasomotor spasm of the collateral vessels 


and unoccluded arteries; and it is possible 
also, to determine, by individual readings. 
the condition of each digit. Therefore, the 


test serves as an index; and unless the ris 
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The Results of Sympathectomy 


skin of the digits is 
two or more times greater than the rise of 
the oral temperature, the condition is con 
The test also 


degree of 


in temperature of the 


sidered inoperable. permits 


determination of the collateral 


circulation in different portions of the same 
digit 
Surgical Treatment. When medical 


treatment fails, surgical procedures 
have been instituted with the purpose 
of relieving vasomotor spasm. It has 
been proved that vasodilatation results 
from section of vasoconstrictor fibers, 
that the increase in temperature of the 
skin from injection of foreign protein 
can be reproduced by sympathetic gan 
glionectomy and trunk resection, and 
flow of blood i 


terms of increased elimination of heat 


that the increased 


continues and does not recede to the 
level at which it was before operation. 
Following interruption of all vasocon 


strictor fibers, the pain disappears, 


swelling subsides, ulcers heal, nails 


grow, the characteristic changes in 
color disappear, arterial pulsations in- 


skin 


pale pink, and distinctly warmer and 


crease, and the appears normal, 
drier. The capillaries are found to be 
smaller in diameter than they were in 
the cyanotic phase but the stream of 
corpuscles is seen to flow much faster. 

The surgical procedure which I have 
employed in interrupting the vasomo- 
tor fibers to the arteries of the lower 
extremities consists of an abdominal 
transperitoneal approach to the lumbar 
the 


third, and fourth lumbar ganglia and 


ganglia, and resection of second, 


the intervening trunks. The thorough 
interruption of the vasomotor fibers is 
thereby ensured. In this procedure, 
sympathetic trunks which give rise to 
the lateral branches of the presacral 
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inasmuch as 
the 


nerves are severed: but 


clinical symptoms referable to 


bladder or rectum do not develop from 


their inclusion, I see in this no contra- 


indication. My purpose is to make sure 


that not only the lumbar rami are 


divided but also such truncal fibers 


and stray rami as might reenter the 


sacral nerves. In some instances the 


also serves as a treatment 


operation 


since presacral fibers 


for constipation, | 


contribute to the innervation of the 


internal sphin« 1d to inhibition of 


the lower part i le large bowel and 


of the rectum, The sectioning of these 


presacral fibers has also reduced the 


inhibition of the detrusor muscles ot 


the bladder, 


and has relaxed the inter 


nal sphincters, but since other 


cral fibers remain undivided, 
toms are not manitest 


The 


rupting all of 


thoroughly 


problem ot 
the vasomotor fibers to 
arteries of the extremities 


the upper 


has been much more difficult to solve 


than that of interrupting the vasomo- 
arteries of the lower 


The 


cervicothoracic 


tor fibers to the 


extremities, anatomic arrange- 


ment of the ganglion 
: 


\ccording to Kuntz’ 


iS not constant 


uthor’s experience, this gan- 
been found to be fused in 


elion has 
only 40 to 50 per cent of cases. Kuntz* 


also demonstrated that 


postgan- 


leave the thoracic 
as low as the second 
may pass di- 
the 


the 


thorack and 


rectly lower trunk of 


brachial without entering 


so-called ganglion The ana- 


tomic arrangement, | believe, has been 


responsible for the partial successes 


and the failures in attempts to inter- 
I 
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rupt all of the vasomotor fibers by the 
anterior-superior approaches to the 
cervicothoracic ganglion.'*** The pos- 
terior approach, through the second 
rib, resulted in experiences similar to 
those noted in the superior-anterior 
approach*®*’®® that the lower 
cervical ganglion was occasionally over- 
looked when it was not fused with the 
first thoracic, whereas in the anterior 
approach the first thoracic and the 
rami from the second thoracic ganglia 


except 


were missed. 

In the light of these experiences, I 
am employing a technic which consists 
of entering the mediastinum posterior- 
ly through the first rib, an approach 
which gives exposure of the lower 
cervical and the first thoracic ganglia 
and allows of their resection.” Occa- 
sionally I am able to remove the sec- 
ond_ thoracic through the 
same operative field, but if it happens 
to lie low in the thoracic cavity, I pro- 
ceed with thorough ramisection of the 
lower cervical and first thoracic nerves, 


ganglion 
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RAYNAUD’s DISEASE* 











in addition to dividing all stray rami 
which may pass mesially to the thora- 
cic trunk and accessory intercostal ar- 
teries. These measures insure against 
the entrance of stray postganglionic 
fibers into the brachial plexus. This 
procedure has been extremely satisfac- 
tory, but even yet an occasional fiber 
is overlooked and it may become neces- 


sary to follow this operation with 
further ramisection of the brachial 
plexus. 


Results. In order to evaluate the 
results of sympathectomy in the treat- 
ment of Raynaud’s disease in its vari- 
ous degrees of severity, cases have 
been classified in three groups. In the 
first group the cases are uncomplicated 
and the patients complain of asphyxia 
and cyanosis associated with paresthe- 
sia. In the second group are more ad- 
vanced cases of active ulceration. In 
the third group are the most advanced 
ulcer or gangrene 1s 


cases in which 


associated with marked evidence of 


scleroderma and arthritis. 
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Group 1 (uncomplicated ) | 16 So |} i | 15 58.6 34.0 l 5 
Group 2 (with ulcers) | 6 20; 0 | 6 71.0 40.7 
Group 3 (with ulcers or gangrene | - 
with scleroderma and arthritis) |32 | 33.0 | 3 | 29 79.0 25.7 25 | 4 
Total 154 | 30.7 | 4 | 50 69.5 33.2 39 (15 
*Illustrates the incidence of Raynaud’s disease, sexes, average age, duration of disease 


previous to sympathectomy, the relation of the involvement to the upper and lower extrem- 


ities, and the number of operations performed. 
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The Results of Sympathectomy 


TABLE II 


RAYNAUD’s DISEASE* 








CERVICOTHORACI(¢ 
SYMPATHECTOMY 


1 (uncomplicated ) 


yup 2 (with ulcers) 
s 
3 (with ulcers or gangrene 


scleroderma and arthritis 


Group 
with 


LUMBAR 
SYMPATHECTOMY 


AVERAGE RELIEF O} 


IkF OF 


PER CENT 
SYMPATHECTOMY 


AVERAGE REI 
INCOMPLETE 


A\ 


ULCERS, 
RECURRENT SIGNS 


COLOR CHANGES, 


None | None 


] l 


ulcers 


1 
LOU 








Group 1 (uncomplicated ) 


ip 2 (with ulcers) 
sxroup 3 (with ulcers or gangrene 


with scleroderma and arthritis) 


15 


*Illustrates the results accompanied 
and trunk resection. 


A review of tables 1 and 2 will show 
that the disease affects the upper ex- 
tremities more often than the lower, 
ind that the results from lumbar sym- 
athectomy are better than those from 
The 


ncomplete results in the fingers are 


ervicothoracic sympathectomy. 
ipparently due to failures to include 
ll of the vasomotor fibers when using 
the second rib approach, or to the ad- 
anced stage of the disease which has 
produced permanent changes in_ the 
peripheral circulation that do not per 
mit vasodilatation of the arterioles or 
return to normal of the tremendously 
lated capillaries. 

The postoperative sequelae of these 
‘urgical procedures result in dryness 
f the skin, which can be relieved by 


pplication of lanolin and cocoa butter. 


' 
mbar ganglionectom\ 


The Horner's syndrome of apparent 


enophthalmus, contracted pupils, and 


lagging of the lids due to relaxation 


of the musculus tarsalis is not a serious 
disfigurement if it is bilateral, nor does 
vision at 


it interfere seriously with 


night. Resection of the upper portion 


sympathetic trunk, and 


of the thoraci 


of the corresponding ganglia, does not 


materially alter acceleration of the 


heart, and none of the who 


patients 
have been subjected to the procedure 


has complained of cardiac symptoms 


after operation. 


THROMBOANGIITIS OBLITERANS 


) 


Thromboangiitis obliterans®1129 js 


characterized by vascular thrombosis 


of inflammatory causation, occurring 


in both arteries and veins but not at 
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the levels in each. Arterial 


thrombosis usually occurs in the main 


same 


peripheral arterial channels such as 
the dorsalis pedis, posterior tibial, ra- 
dial and ulnar arteries. In the more 
severe cases, the arterial 
ascends to include the popliteal and 
femoral arteries, and it may occur in 
Venous throm- 


thrombosis 


the brachial arteries. 
bosis is more of the recurring type, 
and may appear in any region of the 
foot, thigh, or Arterial 
thrombosis is likely to affect the ar- 


leg, arm. 
teries of one leg more than those of 
the other. But since the lesion has a 
tendency to progress and to spread, it 
may affect the opposite extremity, or 
the upper extremity, months or years 
after the onset. It has also been ob- 
served that when occlusion of the prin- 
cipal arteries of one extremity is pres- 
ent, the arteries of the other extremity, 
although still patent, may show dimin- 
ished pulsation. 

The disease has a predilection for 
but it 
It has been seen 


young, asthenic males, does 
afflict robust males. 
to occur in young, asthenic females. 
The vessels of two young females each 
of whom gave an antecedent history 
of having had symptoms simulating 
Raynaud’s disease in all extremities, 
with accompanying sclerodermic and 
arthritic changes, were found to be 
thrombosed. 
Symptoms. The 
usually consist of intermittent claudi- 


initial symptoms 
cation on exertion in the muscles of 
the lower parts of the legs, but as the 
disease progresses pain is present even 
while the patient is at rest, and changes 
in color appear. The usual colors are 


those or rubor and cyanosis. They are 
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accompanied by the signs of passive 





congestion, of swelling, of localized 


phlebitis and of occluded arteries. The 





changes in color are more prominent 





when the extremity is held in a de- 





pendent position, and will disappear 





when the extremity is elevated. The 





degree of collateral circulation can be 





determined clinically by the time that 
the 





is required for color to return 





when the extremity is placed in a hor- 





izontal position. Ulcers and gangrene 





appear in the advanced stages of the 





disease. 
Selection of Patients 
thetic Ganglionectomy and Trunk Re- 





for Symp 






section. The rationale of carrying out 





lumbar ganglionectomy and trunk re- 





section in cases of occlusive disease of 





the arteries affecting the extremities 





is based on the following clinical and 





physiologic observations: In man 





cases of thromb angiitis obliterans 





with closure of the main arteries, ther 





are varying degrees of vasospastic 





disturbance. The changes in color due 





to lowered environmental temperature 





some cases So striking as 


are in 





lead to an erroneous diagnosis of Raj 





This clinical observa- 


the 


naud’s disease. 





tion conclusion that 


suggests 





1 
a | 


some cases the collateral vessels, whicl 





maintain the circulation of the extrem 





1 


ities, are subject to excessive vas0- 





spastic reactions. This is easily under- 





stood if the pathologic changes which 


rec alled 





occur in this disease are 





namely, marked inflammatory reactio! 





1 
especiall\ 


in all coats of the arteries, 





tru 


in the adventitia or perivascular struc 










Ne 
tures, and cellular thrombosis occiuc- 
ing segments of variable length. Fur 
ther evidence of considerable vasom 











The Results of Sympathectomy 


tor spasm is obtained from the calori- 


metric and thermometric studies car- 


ried out on the extremities of these 


patients. The rate of elimination of 
heat, as determined in the hand or the 
foot calorimeter, and as measured in 
small calories eliminated for each unit 
f surface area for each unit of time, 
s subject to variations similar to, but 
less in degree than, those observed in 
normal subjects or in subjects with 
functional vasospastic disturbances. It 
may be assumed, therefore, that the 
liminished blood supply in some cases 

thromboangiitis obliterans has a 
twofold basis; namely, occlusion of 
the main arterial channels, and super- 
imposed vasoconstriction of the col- 
ateral circulation. 

The 


in bed, application of dry heat, 


medical treatment consists of 


of contrast baths, and intra- 
enous injection of protein. This is 
the treatment that should be employed 
in early and mild cases. The surgical 
treatment, until recently, has consisted 
f amputation, but in view of experi- 
mce in the treatment of vasospastic 
usorders, such as Raynaud’s disease, 

sympathetic ganglionectomy and 
‘runk resection, selected patients of this 
stoup have been subjected to similar 
perations. In our earlier experiences, 


clore the introduction of the studies 


induced fever, Brown and the au 
were compelled to operate with- 


particular method for the se- 


of patients, and had to judge 
the results in previous cases 
or not a patient for whom the 
would 


was contemplated 


Tove suitable. But with the advent of 


studies 


‘utaneous temperature, bet- 


1057 


ter selection has been made possible. 
The same criteria have been employed 
as those adopted in the selection of 
cases of Raynaud's disease. However, 


selection should not be based on this 
method only, for it is unwise to operate 
on a patient during the period of ex- 
tending arterial thrombosis; the dan- 
ger is that the thrombosis may ascend 
to include the femoral artery and may 
result in in spite of the op- 


rvangrene 
eration on the 
Those 
with acute processes are placed in bed, 


the 


sympathetic system. 


patients who present themselves 
under medical treatment, until 
lesion has become quiescent. This may 
Pa- 


tients with trophic ulcers, or gangren 


require from three to six weeks. 


ous digits, are likewise treated medi- 
cally, including administration of pro- 
tein, until demarcation between healthy 
and diseased tissue appears and until 
healing of the ulcer begins; then oper- 
Occasionally it is 


ation is instituted. 


wise to resect the thrombosed veins to 
hasten the convalescence. 
Results 


ganglionectomy in cases of 


The results of sympathetic 
thrombo- 
ingiitis obliterans in properly selected 


ases are just as striking as those in 


cases of Raynaud’s disease. The pain 


subsides, swelling disappears, and the 


ulcers heal with remarkable rapidity. 


Following the operation, spontaneous 


gangrenous digits 


amputation of the 


usually occurs at a level much lower 


than that at which surgical 


amputa- 
The 


improved circu- 


tion would have been performed 


vasodilation and th 


lation materially reduce the incidence 


of extending arterial thrombosis of 


the affected extremity, and they also 


incidence ot its occurrence 


reduce the 
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in the opposite extremity. Intermit- 
tent claudication completely disappears 
in some cases, whereas in others it is 
only diminished. Pain disappears either 
entirely or when the part is at rest. 
The effect of interruption of vaso- 
motor fibers to unoccluded and collat- 
eral arteries in thromboangiitis oblit- 
erans, is therefore to decrease the inci- 
dence of extension of thrombosis, to 
conserve extremities, to remove or 
lessen pain, to hasten the healing of 
ulcers, and to rehabilitate the patient 
for service within a period of months. 
The older type of treatment consisted 
of amputation, and maimed patients 
were the result. 

In a carefully controlled series of 
240 cases, 150 patients were treated 
medically and sympathectomy was per- 
formed on ninety. Brown and his col- 
laborators have demonstrated repeat- 
edly that preoperative increase in skin 
temperature from vaccine therapy has 
been reproduced and maintained by 
ganglionectomy and trunk resection, 
which proves that vasomotor spasm of 
the collateral vessels has been removed 
and that the circulation has been in- 
creased. 

In reviewing the statistics of these 
cases it was observed that in 60 per 
cent of the cases the disease was con- 
fined to the lower extremities, and in 
only 2 per cent was it limited to the 
upper extremities. In 38 per cent both 
upper and lower extremities were in- 
In 2 per cent massive gan- 
grene was present, in 31 per cent gan- 
grenous digits, in 36 per cent trophic 
ulcers, and in 31 per cent painful or 
Ninety per cent 


volved. 


swollen extremities. 
of the patients complained of inter- 
mittent claudication, and 74 per cent 
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complained of rest pain. It was also 
observed in 98 per cent of these cases 
that when one extremity presented 
evidence of disease the corresponding 
extremity either showed or later de- 
veloped occlusive arterial lesions with 
vasomotor spasm. It is this fact which 
has led the writer to perform bilateral 
sympathetic ganglionectomy. 

The comparative results of  treat- 
ment revealed that without adequate 
medical treatment the incidence of 
amputation was 25 per 
medical treatment it was reduced to 
14 per cent, and with sympathectomy 


to 5 per cent. There were three deaths 


cent; with 


in the medical group and five in the 
surgical group. Fifty-six per cent of 


the patients treated medically were 


markedly improved, the remainder 
were subject to 


Eighty-three per cent of the patients 


active recurrences 
treated surgically returned to gainful 
occupations with a cessation of the 
process in the less affected extremity 


SCLERODERMA 


Adson, O'Leary and Brown, in 1929 


stated that a third of the patients wh 
consult a dermatologist for scleroder- 
ma give a history of vasospastic phe- 
nomena simulating Raynaud's disease 
Scleroderma also may accompany 
thromboangiitis obliterans and certain 
types of arthritis. The vascular spasm 
in scleroderma is more or less contin- 
uous, and produces a constant reduc- 
tion of the supply of blood to the 


extremities.'7 Since the spasm and 
cyanosis can be temporarily relieved 
by application of heat, by the use ot 
general, spinal, and regional anesthe- 


sia, and by the administration of vac 
cine, this condition was studied im 4 
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manner similar to that in which Ray- 
naud’s disease was studied. The changes 
in scleroderma simulate those that 
arise from a plaster cast that is too 
tight ; namely, cyanosis, swelling, pain, 
deformities, 


atrophy, contracture, and 


The type of scleroderma un- 


from the amor- 


disuse. 
der discussion differs 
phous type in that the disease affects 
chiefly the skin over the hands, fore- 
arms, face, neck, and scalp. The atro- 
phy and contracting processes of the 
skin are associated with similar pro- 
cesses in the underlying structures, 
and it is not unusual for a patient to 
complain of weakness, inability to use 
muscles, and inability to open the 
mouth or to protrude the tongue. Arth- 
ritic changes often become manifest in 
the fingers; this condition is referred 
to as sclerodactylia. The changes as- 
scleroderma are more 


sociated with 


pronounced in the skin of the uncov- 
ered parts, such as the hands, fore- 
arms, face, and neck, than they are in 
the covered parts, which suggests that 


reflex stimuli of cold accentuate exist- 


The fact that 
subjected to 


ing vasomotor spasm. 
underlying tissues are 
atrophic changes suggests that vaso- 
spasm is not confined to the vessels of 
the skin, that it 


with the circulation of all tissues. 


but interferes also 

Care should be exercised in select 
ing suitable cases, since the hide-bind- 
ing process of scleroderma strangulates 
and destroys capillaries and arterioles 
which naturally cannot be opened 
by a vasodilating procedure. The vaso- 
motor index again serves its purpose 
in the selection of operable cases. The 
results dependent 
the The 


vascular phenomenon is corrected, as 


poste yperative 
on the 


are 


stage of disease. 
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in Raynaud's disease, and rehabilita- 
tion of skin and adjacent tissues will 
take place after operation if vasomo- 
tor was and not too 


spasm present, 


many capillaries and arterioles had 


been destroyed. If it is not possible 
to demonstrate the desired increase in 
surface temperature by administration 
of protein, little is to be expected from 
operation. Ankylosed joints are not 
made flexible by sympathetic ganglion- 
ectomy and trunk resection. It is wiser 
to choose the earlier cases for opera- 
tion; improvement is more likely to 
occur in these cases than in advanced 
cases in which deformity has taken 
place. 

were divided 


cases 


The 


into three groups and classified on the 


Results. 


basis of the relationship ot the vaso- 


phenomena to the develop- 


In the first group 


spastic 
ment of the disease 
were cases of primary scleroderma 
with vasomotor phenomena developing 
late in the disease. In the second group 
were cases in which scleroderma and 
vasomotor disturbances developed si- 
multaneously. In the third group vaso- 
motor disturbances preceded the de 
velopment of scleroderma. 

In the first group the vasomotor 
phenomena were improved, the skin 


skin 


became more flexible, and ulcers healed, 


temperature was increased, the 


but the results still were not as good 
as those observed in the third group. 
The outstanding accomplishment was 
the checking of the: disease with an 
average improvement of 10 per cent 
In the second group the results were 
similar to those in the first group, but 
restoration ot 


with a considerable 


function in addition and with an aver- 


5 


age improvement of 25 per cent. 
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In the third group the degree of 
recovery following lumbar sympathec- 
tomy averaged 85 per cent, whereas 
following cervicothoracic sympathec- 
tomy it averaged 45 per cent. In this 
group the skin not only became pink, 
warm, soft, and elastic but the muscles 
again became fusiform and flexible with 
a resultant improvement in strength. 
Patients who had been unable to open 
their mouths or to protrude their 
tongues were again able to masticate 
their food as formerly. The skin still 
remained very thick and bruised easily ; 
ankylosed joints were unchanged. 


CHRONIC ARTHRITIS 


3ecause of the satisfactory results 
of lumbar sympathetic ganglionectomy 
and trunk resection for Raynaud’s dis- 
ease affecting the lower extremities, 
Rowntree suggested that the procedure 
be tried in a case of polyarthritis with 
vasospastic phenomena in which the 
condition was becoming progressively 
worse under medical treatment. The 
result was satisfactory, and since then 
numerous cases have been reported. 
However, the surgical procedure is 
limited to young persons who complain 
of cold, wet, pale, clammy skin and 
painful, swollen, tender joints with 
atrophy and contractures of the mus- 
cles. ‘The procedure is of greatest value 
in the treatment of arthritic processes 
in the hands, wrists, feet, and ankles; 
it is less effective in arthritic lesions of 
the elbows, shoulders, knees, and cer- 
vical portion of the spinal column; it 
offers scarcely any relief in cases of 
lesions of the thoracic and lumbar por- 
tions of the spine. 

Results. Immediately following op- 
eration, the skin over the extremities 
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becomes warm, pink, and dry giving 
evidence that the vasomotor fibers and 
those leading to the sweat glands have 
been interrupted. For five or six days 
the skin remains flushed; then it sub- 
sides to normal color, but if examina- 
tion is made of the capillary loops 
after that period, and if their condi- 
tion is compared with that before oper- 
ation, it will be observed that the flow 
of blood, as indicated by movement of 
the corpuscles, has been distinctly in- 
creased. The pain and swelling become 
gradually less, and continue to decrease 
while the patient is in bed at rest; on 
movement of the joints or use of the 
extremity, the symptoms may tempo- 
rarily reappear but subside again grad- 


ually. Very often, patients overdo 
during their convalescence because 
they feel so comfortable when at rest, 


and they are therefore prone to be- 
come 
months following operation. To obviate 


discouraged in the first six 
this feature, Rowntree urged grad- 
uated light exercise and physiotherapy, 
so as to avoid undue trauma during 
this period of restoration. Some pa- 
tients do not experience as much dis- 
comfort as others and progress slowly 
from the onset. The usual course, how- 
ever, is for a patient to experience 
marked relief immediately following 
operation, then for pain and soreness 
partially to return for three or four 
months, and finally for gradual and 
permanent recovery from pain, tendet- 
ness, and swelling of the extremities 
The mobility and_ th 
return of function continue parallel 
with the reduction in pain and swell- 
ing and the development of muscular 


to supervene. 


function, 
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TABLE III 


CuHrRoNIc ARTHRITIS: Types oF CASES 


IN WHICH 


OPERATION WAS PERFORMED 








CASES* GENERAL RESULTS 


6 | Failure 
11 | Slight (30 per cent) 
improvement 


20 Marked (70 per cent) 
improvement 


| 
| 


the forty-one studied, 


table; the patients 


tour of cases 


included in the 
written. 


the types of cases in which operation 
was performed, and on the results ob- 
tained. Group 1 represents the cases 
the ad 
vanced and in which nu- 


in which disease was most 


there were 
merous ankylosed joints. In such cases 
sympathectomy is of no value. Group 
2 represents the border-line cases, in 
which sympathetic ganglionectomy and 
trunk resection may be justified in the 
hope 


checking the disease. Group 3 repre- 


of reducing the pain and of 


sents the cases in which sympathetic 


ganglionectomy and trunk resection 


has produced satisfactory results and 
in which it is indicated.** 


Hench, Henderson, Rowntree and 


the author believe that operation on 


the sympathetic system is not indi- 


cated in any arthritic condition until 


+ 


thorough investigation and_ intensive 
medical treatment have been employed ; 
but if the lesion is progressive, that is. 
f it is inactive only when some form 
f heat which improves the circula- 
tion locally is being administered, oper- 
The studies to be 


to be 


ation is advisable. 


Made, and the indications ob 


were stl 


op 
1] 


INCREASE IN 
CUTANEOUS 
TEMPERATURE, 
DEGREES C. 


»N OF VASCULAR 
SYMPTOMS, INDEX 
MONTHS (G. E. BROWN ) 


90 


were peri recently to be 


at the time this paper was 


rit 
pila 


served are similar to those requisite 


before operative treatment of any 


5e ; 
C1 1eT 


vasospa 


NITAL MEGACOLON 


rm megacolon” 


di- 


resulting 


The 


has 


“congenital 


come to mean a condition of 


lated, hypertrophied colon 


from interference with the normal 


peristaltic function, but it does not 1n- 


dicate whether the condition is of me 


chanical or of neurogenic origin. Since 


the advanced degrees of the mechan- 


ical type require different operative 


procedures from advanced degrees of 
accurate 


\cute ob- 


large bowel result in 


the neurogenic type, a more 


classification is necessary. 


structions oO! 


dilatation and _ distention, whereas 


structions produce compen- 


chronic ol 


satory hypertrophy with dilatation. 


Bands, adhesions, chronic volvulus, 


and tumors are responsible for me- 


chanical blockage. Neurogenic lesions 
produce symptoms similar to those of 
mechanical origin, but the condition is 
usually discovered in youth or is pres- 
lesions are 


at birth Neurogeni¢ 
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TaBLe IV 


RESULTs OF SYMPATHETIC GANGLIONECTOMY AND TRUNK RESECTION FOR 
CHRONIC ARTHRITIS (FAILURES OMITTED) 








AVERAGE DEGREE OF : 


GROUP 3** 
(II CASES) (10 CASES ) 
SLIGHT MARKED 
| IMPROVEMENT | IMPROVEMENT 


GROUP 2* 





General improvement, per cent 


20 to 30 


| 





Relief of pain, per cent 


o1 34 -_ I silt 





Reduction in swelling, per cent 





Increase in motion, per cent 


32 





Decrease in deformity, per cent 





Improvement in function, per cent 





Improvement in walking, per cent 





Degree of ability to carry on regular work, per cent | 





five cases and remained stationary in three, and did not develop in three. 
**Arthritis progressed, in extremities for condition of which operation was not done, 
six Cases, remained stationary in two, and improved in two. 


characterized by chronic obstipation 
which can be temporarily relieved by 
enemas, purging and dilatation of the 
anus, especially if these measures are 
supplemented by the use of a diet 
without residue. The symptoms vary 
in degree, but they are not permanent- 
ly relieved by medical treatment. Gen- 
eral surgeons have resorted to colos- 
tomy and colectomy. The results have 
been variable and the mortality high. 
Wade, at the suggestion of Royle, per- 
formed ramisection and trunk resec- 
tion in a case of megacolon of neuro- 
genic origin. This was the first at- 
tempt to cure the condition by opera- 
tion on the nervous system. 

Anatomy and Physiology of the 
Rectum and Bladder. Gaskell has 
pointed out that there are three sphinc- 
ter muscles which terminate the differ- 
ent regions of the primitive gut: (a) 
the ileocolic sphincter at the end of 


(b) the internal 
anal sphincter at the end of the copro- 
deum; (c) the internal vesical sphinc- 
ter and the urethral muscles at the 
end of the urodeum. The 


nerve cells for the ileocolic sphincter 


the small intestine; 


motor 


are situated in the superior mesenteric 
ganglion, while the motor nerve cells 
for the internal anal sphincter and the 
internal vesical sphincter are in the 
inferior mesenteric ganglion.?***** The 
the internal 


the 


inhibitory nerves to 


sphincter ani and _ to internal 
sphincter of the bladder, according to 
Elliott, travel through the pelvic nerve 
as a part of the sacral outflow. The 
motor nerves to the musculature of the 
large intestine, according to Bayliss 
and Starling,’*"* and also Langley and 
Anderson,* are likewise a part of the 
sacral outflow and travel through the 
pelvic nerve. Elliott has confirmed this 


oe ° - . ich 
by the injection of adrenalin which 
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causes no contraction whatever of any 
part of the large intestine with the 
exception of the internal sphincter 
ani.** The inhibition of the muscula- 
ture of the large intestine is mediated 
through inhibitory nerves whose cells 
are situated in the inferior mesenteric 
ganglion**; stimulation of the lumbar 
the 
nerves, causes relaxation of the mus- 


splanchnics, or of hypogastric 


culature of the colon. 
the 


de- 


Limitation of space 
quoting in full of the 
scription of the anatomy of the inner- 


prevents 
detailed 


vation of the anal and vesical sphincter 
and of the colon, which has been given 
by Learmonth. This 
section of the presacral and inferior 


author favors 
mesenteric nerve in megacolon of uro- 
genic origin. His views are well rep- 
resented in the following quotation. 
“The colon is dilated, and the dila- 
tion is most marked in its distal part, 
sometimes reaching the internal sphinc- 
ter of the anus. Although the muscu- 
lar coat is hypertrophied, it is unable 
to transmit the content of the intestine. 
Even if, in our ignorance of its ulti- 
mate cause, we cannot attack the dis- 
ease directly, we may still carry out 
flanking attacks in three directions: 
(1) we may attempt to diminish the 
dilation of the colon; (2) we may try 
to leave its motor nerves in less dis- 
puted control; and (3) we may at- 
tempt to relieve any opposition to the 
expulsion of the content of the bowel 
offered by the internal sphincter of the 
anus. If our anatomic and physiologic 


reasoning is correct, we can accom- 
plish the first and the second objects 
by division of the inferior mesenteric 
nerves and the third by division of the 


presacral nerve. 
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“Next it must be inquired if these 
operations can be performed without 


endangering the functions of any vis- 


cera, by interrupting important effer- 
ent or afferent fibers. In particular, 


it is essential to safeguard the 
afferent fibers from the ampulla of the 
rectum, so that the mechanism for de- 
motion when 
the 


the 


fecation may be set in 
that 


In the dog, division of 


matter enters part of 


fecal 

bowel. 
inferior mesenteric nerves results only 
in increase in the tonus of the distal 
part of the colon, and in the patients 
on whom we performed this operation, 
the only discernible effect on the colon 
was the desired one. With regard to 
the presacral nerve, there is abundant 
evidence of its functions in man; it is 
an important afferent path for painful 
impulses, particularly from the temale 
the bladder; it 
probably contains inhibitory fibers for 
the but 


genitalia and from 


the musculature of bladder, 


only rarely, after its section, is tran- 
sient frequency of micturition ob- 
served ; and it supplies motor fibers to 
the internal sphincter of the anus. 
The afferent fibers concerned in reflex 
to the 


largely if not entirely by way of the 


defecation pass spinal cord 
pelvic nerves and the second, third, and 
fourth sacral posterior roots; they are 
preserved in the suggested operation, 
which may be performed without fear 
of producing undesirable results.” 
Wade's 


him 


clinical results hav e con- 


vinced that 
ramus to the first lumbar ganglion, 


section of the white 


and of the medially directed fibers 
from the sympathetic trunk, together 
with section of the sympathetic trunk 
below the fourth lumbar ganglion on 
left sufficient. Judd and 


the side, is 
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the author, before the suggestion of 
Rankin and Learmonth, resected the 
second, third, and fourth ganglia and 
intervening trunks on both sides, in 
order to interrupt postganglionic fibers 
composing lateral branches of the pre- 
sacral nerves, in addition to interrupt- 
ing fibers passing from the second 
lumbar ganglion and fibers descending 
in the lumbar sympathetic trunk to 
communicate with the intermesenteric 
plexus, which supplies the inferior 
mesenteric nerve. 

Results. Sympathectomy has been 
performed without a fatality in eight 
cases of Hirschsprung’s disease of 
children and in two cases of acquired 
megacolon of young women. The pa- 
tients have recovered from their symp- 
toms. The colon has been reduced in 
size but has not returned to normal. 

Since either procedure appears to 
have accomplished the desired result 
the ultimate choice of operation will 
be determined by comparison of cases. 
The operation of Rankin and Lear- 
month has the advantage of not inter- 
rupting vasomotor fibers to the ex- 
tremities. That interruption of these 
fibers is not a serious disadvantage of 
ramisection, trunk resection, or gang- 
lionectomy, is shown by the fact that 
patients with spastic paralysis or with 
vasomotor disturbance on whom such 
operations have been performed do not 
complain of excessive heat in their 
feet. 

Corp BLADDER 

Learmonth, and Learmonth and 
Braasch have shown that urinary re- 
tention resulting from spina_ bifida, 
tumor of the spinal cord, inflammatory 
lesions and injuries which interfere 


with the parasympathetic innervation 
to the bladder through the second, 
third, and fourth sacral nerves, can 
be partially or totally relieved by sec- 
tion of the presacral sympathetic fi- 
bers. This is possible because these 
fibers represent the reciprocal inner- 
vation of the detrusor muscle and of 
the internal sphincter. Section of the 
presacral fibers reduces the inhibitory 
impulses to the muscle of the bladder 
and relaxes the internal sphincter 
Also, Learmonth has shown that tro- 
phic lesions can be improved by the 
same operative procedure, since the 
vasomotor fibers are intermingled with 
those which carry inhibitory and con- 
tractile impulses. Painful sensations 
are partially reduced also by section 
of the presacral nerves, since afferent 
fibers are found in these nerves, al- 
though the largest afferent element 
from the bladder returns to the spinal 
cord by way of the hypogastric plexus 
and sacral nerves. 

Results. The following resume was 
prepared by Learmonth who has per 
mitted me to include it in this paper 
He states that at The Mayo Clinic 


sympathetic neurectomy has been un- 
dertaken in disturbance in vesical 


function in three types of cases: 


1. Paresis of the Musculature 
Bladder. When a bladder is incapable ot 
emptying completely as a result ot injury 
to any portion of the parasympathetic path 
way, it has seemed reasonable to suppost 
that the intact sympathetic contributio1 
vesical innervation provided too effective a 
brake for the decreased parasympatheti 
nervation, and that after sympathetic neu 
rectomy the diminished activity of the eva 
uant set of nerves would be unhampered by 
this brake. Operation has been carried ou 


+ 


in eight cases of this type, one of whi 








whe 
ect 
num 
reco 
plete 
all 

blad 
he ( 


fine 


The Results of Sympathectomy 


been reported in detail elsewhere.*® One pa- 


tient in this series cannot be traced, and one 


failed to receive benefit. Of the remainder, 


two are considered cured (for periods ot 


two years and one and a half years, respec- 
tively), and the expulsive power of the blad 
der of the other 


four patients has been 


materially improved; the amount of residual 
urine has been reduced from 200 or 300 c.c 
to 20 or 30 c.c. It is necessary to warn men 
that after the operation, although they will 
be able to perform the sexual act and t 


experience a normal orgasm, ejaculation 


will not occur; no detectable alteration in 


reproductive function follows the operation 
that 


sphincter 


been found after 
the 
of male subjects recovers a portion of its 
the 


motor nerve supply, remains flaccid. 


on women. It has 


two or three weeks internal 


bereft of its 
A small 


persist as 


tonus, although trigone, 


quantity of residual urine 


may 


nal pool; in these cases a channel 
made from the pool to the posterior urethra 
by the operating cystoscope, and this opera 
tion has often enabled the bladder to expel 
its contents completely. 


the Ve k of 


which 


) 


2. Spasm of the Bladd, 


In two cases in there difficult) 
the 


was made of spasm, or better, achalasia, of 


Was 


starting flow of urine, a diagnosis 


the internal vesical sphincter. In both cases, 
examinations 
had 
ectify the condition by punch operations on 
the neck of the bladder. 


urologic and neurologic wert 


negative, and attempts been made t 


Because the sympa 

system provides motor nerves to the 
internal sphincter, it was thought that its 
vercontraction would be diminished by sym 
path tic The 


successful in 


WaS 
l 


neurectomy. operation 


immediately both cases, an 
patient has had any subseque: 

in beginning or in completing 

micturition. 
nveterate 


Vest uf Pain. 


performed 


Since 
first 
the 


when Pieri presacral neu 


for relief of vesical pain, a 
number of successful operations has been 


recorded. Pieri has devised a 


more com 
plete procedure, which aims at interrupting 
a! ° 

all possible 
bladder 


n 


ue ¢ 


sympathetic paths from th 


to the central nervous system; this 


nsidered necessary, because one or tw 


ine branches may connect the hypogastric 
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ganglia dir sacral paravertebral 


The 


ts impulses which, 


sympathetic ganglia ymplete opera 


tion interruy aiter reach 


ing the hypogastric ganglia, might pass by 


fibers tr rsing the paravertebral chains 


either t sacral nerves by ay of the 


rami communicantes, and so the spinal 


cord, or, after ascending in the paravertebral 


chain, by way of lumbar or thoracic rami 


communicantes to the spinal cord at a higher 


le vel 


\m ng nd lO! I Wi! I thi O] 


Mayo Clini 


Cystitis, inoperable 


been tested at The 


Carcinoma 
unkn 


1 
bladder 


chro nik cystitis ot wn 
irritability of the 
nephrec y71 \ ror 
1 


result has been Satis 


has 


etween the 


n cases. There 


ked difference | 
presacral neurectomy 


extensive operatior 


sympathectomy has become a 


Phy Sit vi 


use 
lay 


tul procedure w1c data and 
clinical indications fot operation are 


becoming gradually crystallized. ( pin 


ions may have to be altered and new 


ideas will the author feels 


confident ipathectomy, 


vari 


us Torms, Is a surgical procedure 


ad . 7 2 P P - 
that wi ontinue as a means of treat 
ment in 
blood 


ds 


dysfunction of 
muscle, and 
glan 
It is obvi 


field 


anatomist, 


us that progress in this 


requires the cooperation of the 


the 


physiologist, and the 


clinician an it would be unwise 
for the 
+1 


surgeon to attempt operations 


on the sympathetic system unless he is 


thoroughly familiar with the anatomy 


concerned. 
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Pathologic Differentiations in Bright’s Disease* T 


By JEAN OLIVER, M.D.. Brooklyn, N. 5 


NE’S conception of a patholo- 
gic 
greatly depending on the im- 


differentiation may vary 
plications found in the term “patholo- 
the 


suggests “morbid anatomy” a_ patho- 


gy’. For those to whom word 
logic differentiation would seem ade- 
quate when it has accurately described 
structural differences between disease 
processes. It is this manner of differ- 
entiation which has been applied in 
detail to 


Bright’s disease by pathologists, for 


great the renal lesion in 
their differentiations in this condition 
have consisted mainly in contrasting 
inflammatory processes in the glom- 
eruli with degenerative changes in the 
tubules or sclerotic lesions in the ar- 
terles. In this way various types of 
the disease have been established, and 
though such a method is perhaps the 
best available for purposes of classifi- 
cation, since it is based on that sound 
oncept which recognizes the impor- 
tance of structural change as the de- 
termining factor in disease, we must 
recognize the fact that, in such a form 
as has been used in the past, the meth- 
lis woefully inadequate as a means 
of establishing any complete concept 
*Read before the American College of 
Physicians, San Francisco, California, April 
4, 1932. 

tFrom the Department of Pathology of 
the Long Island College of Medicine, Brook- 
nN. Y. 


be- 


cause such pathologic differentiation 


of disease processes. This is so 


does not include within its scope an 


objective demonstration of both the 


structural and functional aspects of 
the abnormality. 


Now it 


suffer is 


is obvious that what causes 


man to altered or arrested 


function, not the presence or absence 
mass of tissue cells 


ot this or that 


And so in his differentiations in 
Bright’s disease the pathologist has 


been forced to supply for his struc- 


tural abnormalities suitable functional 


significances. But in many instances, 
in fact in the great majority, his ob- 
jective endeavor has ceased when he 
has completed only the first half of his 
differentiation, that is the demonstra- 
tion of structural abnormality, and the 
second half which concerns the essen 
tial functional aspect of the damage, is 
supplied by recourse to a subjective 
process, namely his scientific imagina- 
tion. Angiospasm is assumed to occur 


in a diseased arteriole, an inflamed 


glomerulus to be less competent as a 


filter. You can think of many analo- 
gous combinations of structural and 


functional damage, where the patholo 
gist has suggested that tissues which 
appear different are acting differently, 
but it is the rare case indeed where he 
can give you any objective evidence 


that his assumption is correct. There 
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always remains, therefore, the disturb- 
ing possibility that it is not the queer 
looking cell which is incompetent but 
rather the pathologist. 

I would like to describe, therefore, 
a pathologic differentiation in which, 


Active stage of hemorrhagic 


rr. 3. 


with nuclear débris are seen in the glomerular tufts. 
convoluted tubules is replaced by an atypical irregular lining of immature regener 


due to the simplicity of conditions, it 
is possible to complete this essential 


correlation of structural and functional 


abnormality. The general problem may 


be stated as follows. 


In all forms of Bright’s 


there occur regressive changes in the 


3right’s disease. 


disease 


Jean Oliver 


epithelium of the convoluted tubules 
and though this cell destruction varies 
in intensity in the various types of the 
disease it is always sufficient to require 
repair. Under the simplest conditions, 
such as in the degenerative lesions fol- 


Hyaline thrombosis and 1 
The original epithelium oi 


+ 
il ‘ 


lowing corrosive sublimate, the repair 
takes a direct course and, if the ind- 
vidual survives, the destroyed tubular 
cells are replaced by new ones that art 
those whic! 


Since the 


indistinguishable trom 
originally lined the tubules. 


function of such kidneys is entirely 
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normal, there is no reason to suppose markedly atypical in their structure.’ 
that the new cells are inadequate in Since in the course of time, such 
their particular function. atypical epithelium may replace the 

In other forms of Bright’s disease, greater part of the tubular tissue and 
especially in the terminal stages of the since the kidney ultimately fails, the 
hemorrhagic form, where all the struc- question arises as to what part epithe- 
tures and tissues of the kidney are af- lial, that is tubular, dysfunction may 


Fic. 2. Early immature regenerated epithelit 
sublimate poisoning. 


fected, repair in the epithelial ele- play in the production of the total or- 
ments is complicated by the simulta-  gan’s inadequacy. (Figure 1) 

neous occurrence of many other sorts Here then is a problem for patho- 
ff structural change. The more im- logic differentiation which demands 
portant of these are the growth of more than the conventional answer 
onnective tissue and the development that the pathologist often gives. The 
{ arterial scleroses. Under these con- experiments which I shall describe il- 
ditions epithelial regeneration is abun-  lustrate an attempt at the more com- 
lant in its amount, but abnormal in plete sort of answer. 

nature, tor the newly formed cells are Ixperimental nephritis was _ pro- 





Jean Oliver 


7 am. 


Fic. 3. Complete repair after sublimate poisoning. The convoluted tubules throughout 
the section are filled with dark staining mitochondria that are arranged in Heidenhain rods 


Fic. 4. Incomplete repair 140 days after uranium poisoning. Note irregularity in stall 
ing, caused by the patches of immature regenerated and atrophied epithelium which contain 
little mitochondrial substance. The dark tubules are lined by original cells that were not 
damaged by the toxic agent. 
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duced in guinea pigs by two toxic 
agents, corrosive sublimate and ura- 
nium nitrate.2 That following subli- 
mate poisoning is identical with the 
lesion found in man, and the regener- 
ating epithelium, though at first irreg- 
ular in size and shape ( Figure 2), ulti- 
mately resembles exactly the original 
epithelium, After uranium adminis- 
tration, however, a development of 
connective tissue complicates the re- 
pair, so that a structural change in 
part at least analogous to the fibrosis 
of chronic Bright’s disease in man is 
produced. The regenerated epithelium 
in such kidneys remains immature and 
morphologically atypical and so _ re- 
sembles that seen in the human kid- 
ney. Since the animal dies of renal 
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failure we have available for our ex- 
amination under controllable experi- 
mental conditions the original problem 
[ previously described. 

Starting from the probably reason- 
able hypothesis that abnormal struc- 
ture will result in abnormal activity, 
the pathologist assumes that these 
atypical regenerated cells cannot func- 
tion properly and in his search for 
facts to bring forward in support of 
his assumption it occurs to him that, 
since there is considerable evidence 
that connects mitochondrial alterations 
with functional activity, it might be 
well to examine these cell structures. 

This was done in our experimental 
lesions and it was found that in both 


forms of renal damage the early regen- 


Courtesy of Jr. Exper. Med 


Fic. 5. Detail of immature regenerated cells from figure 4. The dark tubules are orig- 


inal undamaged ones filled with Heidenhain’s rodlets. 


A is a normal collecting tubule in 


which mitochondria are normally scanty and the remaining irregularly lined tubules, B, are 
ined with the immature rodlet-free regenerated cells. (2) 





1074 


erated epithelium had only a small 
amount of mitochondrial 
and this not arranged in such definite 
cell organs as the rods of Heiden- 
hain. In the mature regenerated cells 
of the completely repaired sublimate 
kidney, whose function was normal, 
all the characteristics the normal 
mitochondria were ultimately devel- 


substance 


of 


Fic. 6. 
deposits. (2) 
oped (Figure 3). But the atypical re- 
generated cells in uranium nephritis, 
where renal failure developed, re- 
mained immature in regard to their 
mitochondrial elements permanently, 
and never showed the presence of the 
Heidenhain rods, which characterize 
the normal original renal epithelial cell. 
(Figures 4 and 5) By the assumption 
that the mitochondria play an impor- 


Urea in normal convoluted tubules. 


Jean Oliver 


tant part in cell activity, evidence has 
therefore been obtained that the atypi- 
cal regenerated epithelial cell is func- 
tionally abnormal, and that this ab- 
normality may play a part in the pro- 
duction of renal failure. 

It is at this point that the patholo- 
gist often rests from his labors, either 


content with their fruits, or seeing no 


-Courtesy of Jr. Exper. 


All details are obscured by the dens 


immediate way to proceed. An exact 


analysis of his contribution so far 


will show, however, that he has in fact 
added nothing to the evidence in th 


case, except detail and. refinement 0! 
method ; and the problem must still be 
stated as a hypothesis, namely that 


structural, 


mitochondrial, i.e., abnor- 


mality determines functional disturd- 


ance. 
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The final step in our search for an drial substance contained little or no 
answer that completes the pathologic urea. (Figures 6 and 7) 
differentiation by correlating structure We need not be concerned with 
and function is, however, possible inthe whether this means that the cells are 
particular problem I am describing and failing to secrete or to absorb urea, 
this by means of direct objective evi- but we can state definitely that, in a 
dence, where hypothesis plays no part. kidney which is failing to eliminate 

Urea may be stained in situ in tis- urea, the cells do not handle this sub- 


Ir. Exper. Med, 


Fic. 7. Kidney after uranium poisoning stained for urea. Three original persisting con- 
voluted tubules contain urea deposits. At A and B immature regenerated cells are seen 


almost free of this substance. For correlation of the structut function of these cells 
compare figures 5 and 7. (2) 


sues by its reaction with mercurous’ stance as do the original cells which 


trate and, though like most micro- possess a complex mitochondrial appa- 
chemical reactions the procedure is not ratus. And so this objective observa- 
entirely specific, practical tests have tion completes our pathologic differen- 
shown that it is sufficiently so to tiation by its demonstration of a cor- 
demonstrate any considerable amount relation of structural and functional 
of urea in the kidney cells. Applied abnormality 

to the kidneys of uranium nephritis, it The first and specific conclusion of 
was tound that the atypical regener- these findings, which is by analogy and 


ated cells that were poor in mitochon- must therefore be tentative, is that 
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tubular dysfunction plays a not unim- 
portant part in the development of 
renal failure in terminal hemorrhagic 
Bright’s disease, a statement which 
perhaps sounds more remarkable if the 
term “chronic glomerular nephritis” is 
used to designate the condition. 

The second and general conclusion 


Jean Oliver 


suggests that the pathologist direct his 
efforts at 
completion of his chains of evidence, 


differentiation towards a 
for these must remain inadequate un- 
til his pathologic differentiation in- 
cludes within its limits an objective 
correlation of both the structural and 
functional aspects of damage. 


REFERENCES 


1Appis, T., and Outver, J.: The renal lesion 
in Bright’s disease, 1931, Paul B. Hoe- 
ber, New York, 125-132. 

2OxIverR, J.: A further study of the regen- 


erated epithelium in chronic uranium 


nephritis; an anatomical investigation 
of its function, Jr. Exper. Med., 1916, 


xxiii, 301-321. 











t his 
ds a 
ence, 


> Un- 


ctive 


and 


anium 
gation 
1916, 








Science and Practice in Bright’s Disease* T 


By T. Appts, M.D., F.A.C.P., San Francisco, California 


HERE are in the main two sorts 
of men interested in Bright's dis- 
ease. We may call them the 
clinical scientists and the clinical prac- 
titioners. They are separated by a 
difference in their aims. The ultimate 
aim of the clinical scientist is to dis- 
entangle from the chaos of the acci- 
dental and nonessential the general 
laws which govern the course of the 
disease. He searches for what is con- 
stant and measurable and turns aside 
from anything individual and concrete 
since such things are variable and can- 
not be measured. He reduces his ob- 


servations on the living patient to 
something so cold, neutral, and gener 
alized that it can be expressed in 
numbers, for his desire is to describe 
sright’s disease in abstract quantita 
tive terms. 

On the other hand, the purpose of 
the practitioner is to help the patient 
who has Bright’s disease. He has to 
try to understand each patient and the 
special form which the disease takes 
in him, and so the individual and the 
variable, the very things which cannot 
be measured or expressed in numbers, 
are matters for his particular interest 


and attention, and since what he is 


*Read before the American College of 
Physicians, San Francisco, California, April 
4, 1932. 

tFrom the Department of Medicine, Stan- 
ford University Medical School, San Fran- 
cisco, California. 


trying to do has no relation to abso- 
lute quantity it is sufficient for his pur- 
pose to recognize the presence and de- 
gree of abnormalities without defining 
them in precise numerical terms. 

Now if we grant that there is this 
profound divergence in the respective 
purposes of the clinical scientist and 
the clinical practitioner the fact 1s 
worth considering that those who have 
the reputation of being the most up- 
to-date practitioners in Bright’s disease 
are notoriously those who make a large 
use of the methods not of practice but 
of science. For are not their records 
full of all sorts of quantitative data, 
of figures which purport to represent 
precisely the quantities of various sub- 
stances present in their patients’ blood 
and urine? I think that an unbiased 
observer, analyzing this paradoxical 
situation, might come in the end to 
figures were not 


suspect that these 


present in the records because they 
were necessary for the work of the 
practitioner, but that they represented 
something really extraneous to his pur- 
pose which had been forced upon him. 
For such an observer would note that 
the practitioners who embellish their 
records with these quantitative facts 
do not value them so highly that they 
themselves are willing to take the 
trouble to make the measurements, for 


that sort of work is done by those who 
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are neither clinical scientists nor prac- 
titioners. On reviewing the figures he 
would come on many instances of con- 
tradiction and palpable error and he 
would note that the revelation of such 
mistakes fails to disturb the calm of 
the practitioner. He would take into 
account how widespread is the popu- 
lar worship of science in medicine and 
how general is the delusion that all 
medicine is scientific medicine, so that 
an ever-increasing number of patients 
believe that they cannot be compre- 
hended or helped until they have been 
subjected to an elaborate and expen- 
sive system of physical and chemical 
measurement, and he would note also 
the persistent efforts of non-clinical 
scientists to reform the practitioner by 
making the introduction of the quan- 
titative method into medicine relatively 
easy. So in summing up all such con- 
siderations he would have _ good 
grounds for the suspicion that these 
figures in the practitioner’s records are 
really symbols of defeat, signs that the 
practitioner has been deviated from 
his purpose by a fashion in popular 
opinion. And, whatever may be thought 
of this, there is little doubt that such 
records are indications of the defeat 
of the clinical scientist, for here we 
find his methods, designed for abstract 
and general purposes, prostituted for 
the sake of what is transient and in- 
dividual. 

The majority of both clinical scien- 
tists and practitioners will probably 
revolt from this conclusion. They will 
attack the premise on which it rests by 
pointing out that there is no such per- 
son as the pure scientist or the pure 
practitioner and that each one of us 
has within him something of the scien- 








T. Addis 








tist and something of the practitioner 
But can they argue that because we 
are thus compounded we should mani- 
fest something of the spirit of science 
while we are doing our practical work 
and be somewhat practical in our sci- 
entific endeavor? I do not think so 
For the paths of practice and of sci- 
ence lead in opposite directions and 
they are straight and narrow ways on 
which only he makes progress whose 
mind is single and who for the time 
being is wholly scientific, with no 
thought for anything but quantity and 
generalization, or is wholly practical 
and attending only to what is qualita- 
tive and individual. My thesis is that 
the union of science and practice gives 
origin to an emasculated bastard lack- 
ing in the proper virtues of both its 
parents. 

Having thus, in theory, divorced 
clinical science and practice, some- 
thing may be said about the nature of 
the technical procedures peculiar to 
practice. For nothing of any but his- 
torical interest is to be said about the 
methods of clinical science. They are 
designed to answer some special ques- 
tion and when they have done that they 
are thrown away. All the methods we 
are now hearing about are already dis- 
carded and will never be used again, 
for in clinical science there is no 
standardization, no efficiency, no or- 
ganization. Still less have such busi- 
ness virtues anything to do with prac- 
tice in Bright’s disease which, while tt 
lives, is always new and_ individual 
and infinitely variable. But it can be 
said that the methods used in practice 
are in general of the “look and see” 
variety and that they usually present 


has 


a vivid and concrete picture which 
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color and body. Let us, for example, 
consider the sort of method which is 
useful to the practitioner in examining 
the blood of a patient with Bright's 
disease. He draws some blood from 
his patient’s arm vein into a syringe 
which contains an anti-coagulant. Af- 
ter spinning it down in a centrifuge 
all he does is to look at it and in that 
glance, without thought or effort, he 
takes in the color and degree of tur 
bidity of the plasma and the depth of 
the leukocytic layer and sees as in a 
colored graph that the red cells occupy 
half, or a third, or a fifth of the total 
volume. Then he takes some of the 
plasma, and on the addition of a re- 
agent the depth of a color tells him 
much reten 


And all 


the while these vivid details are pass- 


whether there is little or 
tion of urinary constituents. 


ing before him the living patient is 
still beside him, and his mind travels 
from the blood pictures to the patient 
and back again, subconsciously striy 
ing to create a larger and more in 
clusive picture, until at last, perhaps, 
it all falls together in a complete com 
position of the patient and the disease, 
and he may be able to see how he must 
act if he is to avoid doing harm or be 
able to do any good. That is the pure 
practice and art of medicine. Let no 
such practitioner feel any embarrass- 
ment because he is unable to tell some 
half-scientist half-practitioner consult- 
ant the exact number of red and white 
blood cells or the number of milli 
grams of creatinine and uric acid ni 
trogen in 100 c.c. of his 
blood. 
This 
scientist 


patient’s 


clinical 
both 


warfare between the 


and the practitioner, 


within and without us, goes on for 
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ever, and neither side will finally pre- 
vail, for in this conflict only what is 
weak and superfluous on either side 
can be defeated while those things that 
remain stand firm. But it is a fruitful 
conflict only when the battle lines are 
clearly drawn. While we are practis- 
ing medicine we must be only artists 
and while we are investigating disease 
for 


we must be altogether scientists, 


try to fight simultaneously 


when we tri 
under both flags we are double traitors. 


\nd so no practitioner need be deluded 
by the present uncomprehending wor- 
ship of the scientific method into sup- 
posing that he can directly further his 
purpose by hiring someone else to pro- 


vide him with numerical data on his 


patients. \ll he needs is to see with 


his own his own clear pictures 


eyes 


One glance at a urine 1s worth more 


to him than Only 


a page of figures. 
let him make sure that the conditions 
such as 


It is 


under which he looks are not 
will blur and distort his picture. 
true that the microscopic examination 
sediment do for 


of the can 


Bright’s disease what the X-rays have 


urinary 


done for diseases of the chest, but we 


can never see the renal lesion in the 
urinary sediment of our patients until 
we get them to abstain from fluids 
and give us timed collections of urine 
in order that the very elements of the 
picture may not dissolve and that we 
may see it undistorted by the acci 


dental variations of time. The artist 
must understand the properties of the 
material with which he works but the 
composition is all his own and when 
it is completed it is seen at a glance, 
as a whole, and as a picture, not as an 
array of lifeless, disconnected, and ab- 


stract numbers. 





Etiology and Pathogenesis of Hepatic Cirrhosis*? 


By T. L. AttHAusEN, M.D., San Francisco, California 


I.XPERIMENTAL CIRRHOSIS OF 
THE LIVER 


MPROVED 
scopic technic permitting the study 
of finer changes in the structure of 
the liver, especially mitochondrial and 


methods of micro- 


reticulum stains, are responsible for 
recent additions to our knowledge re- 
garding the pathogenesis of cirrhosis 
of this organ. 

Fiessinger and Albot,' as well as 
Martin,’ in studying in animals early 
stages of experimental lesions that 
eventually lead to cirrhosis of the 
liver, have shown that the first detect- 
able changes invariably take place in 
the hepatic parenchyma and consist of 
mitochondriolysis and hyaline degen- 
eration. This was found to be true 
regardless of the toxic agent used. 
Even colloidal silica, which according 
to Gye and Purdy® initiates primary 
hypertrophy in the hepatic frame- 
work, was proven to cause lesions first 
in the parenchyma.* 

The microscopic evidence of the uni- 
form character of hepatic injury is 
supported by physiological observa- 
tions on the metabolic activity of the 


*Presented at the Clinical Session of the 
San Francisco Meeting of the American 
College of Physicians, April 6, 1932. 

+From the Department of Medicine, Uni- 
versity of California Medical School. 


liver following the administration of 
various hepatic toxins. By ‘=!lowing 
the blood sugar curves of rabbits after 
the administration of glucose, of glu- 
cose plus insulin, and of epinephrine, 
it has been shown in the author’s lab- 
oratory that identical disturbances in 
hepatic metabolism were produced by 
phosphorus, chloroform,’ manganese, 
bacterial toxins, and even by India 
ink. Moreover, the changes in func- 
tion were similar in kind, regardless 
of whether one large dose or many 
small doses of hepatic toxins were 
given. 

The first effect of these substances 
is to produce an irritation of hepatic 
tissue resulting in hyperfunction which 
later changes into hypofunction. This 
finding is substantiated by Fiessinger’s’ 
histological evidence that the hepatic 
cells in early poisoning are in a state 
of hyperfunction. 

In human beings with various he- 
patic diseases the same disturbances of 
carbohydrate metabolism were demon- 
strated after insulin plus glucose and 
after epinephrine as those described in 
experimental animals.*:*’° 

The essential factor in the produc- 
tion of experimental cirrhosis is the 
repeated administration of hepatic tox- 
ins in sufficient doses to produce ne- 
crosis of some of the parenchymatous 


cells without causing death of the ant- 


1080 
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mal. Agents causing fatty infiltration 
The 


localization of lesions within the he- 


alone do not produce cirrhosis. 


patic lobule depends upon the nature 
of the toxic agent employed. The ex- 
tent of necrosis depends upon the dose 
of the toxin and upon the suscepti- 
bility of the individual animal at the 
time of administration. 

Following necrosis of hepatic paren- 
chyma two types of response to the 
injury can be observed. One is regen- 
eration of hepatic cells from similar 
preexisting cells. The other is sclerosis 
or a replacement proliferation on the 
of the the 
The second process is ushered in by 


part framework of liver. 


the appearance of islands of round-cell 


infiltration at the site of necrosis. 


Later these islands are succeeded by 


accumulations of fibroblasts in a 


thickened portion of the reticulum. 


From these foci, after repeated epi- 


sodes of necrosis, strands of fibrous 


tissue extend into the parenchyma of 


the liver and may eventually join 


similar strands coming from other 


loci, giving a nodular appearance to 
At the 


the liver, 


the cut surface of the organ. 
same time the reticulum of 
in unaffected portions of the lobules 
also increases in density. 

It is that 
controlled conditions of an animal ex- 


curious even under the 
periment with equal daily doses of a 
poison given by injection, the meta- 
bolic function of the liver undergoes 
periodic fluctuations for many months, 
testifying to the alternating predom- 
inance of necrosis and regeneration.® 


HEPATOTOXINS 


lhe list of substances which are 


‘town or suspected to cause cirrhosis 
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of the liver in man is a long one. The 
list of toxic agents which have been 
used to produce cirrhosis in animals 
is even longer, including over fifty dif- 
ferent compounds. The necessary con- 
dition for the production of cirrhosis 
with any of them is long repeated ex- 
posure in doses sufficient to induce 
necrosis. 

Among substances injurious to the 
liver, two classes deserve special men- 
tion. The first of these comprises al- 
which unusual 


coholic bev erages to 


interest is attached because of their 
significance in the etiology of human 
their 
The 


alcohol 


cirrhosis and also because of 
status in experimental cirrhosis. 
abuse of 


connection between 


and cirrhosis of the liver is well es- 
tablished. Regarding the acute phase 


of the action of alcohol, Beckmann" 
showed that a single large indulgence 
results in a temporarily reduced ca- 
pacity of the liver to metabolize lactic 
acid injected intravenously in the form 
of sodium lactate. Similar results were 
obtained by him"? in animals subjected 
to poisoning by a variety of toxic 
agents including phosphorus and chlo- 


Wallace,’ 


tests of liver function, the quantitative 


roform. working with two 
van den Bergh test and the quantita- 
tive determination of urobilinogen in 
the urine, found definite evidence of 
following acute alco- 
Von 


were able to demonstrate 


hepatic injury 
holic intoxication. Bergmann" 
and Filbott 
under similar conditions that the pow- 
er of the liver to excrete injected bili- 
rubin is also impaired. 

Turning to statistical evidence show- 
ing the effects of chronic alcoholism 


we see that in England and in Ger- 
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many, cirrhosis of the liver is more 
prevalent in urban than in rural popu- 
lations, corresponding to the relative 
consumption of alcoholic beverages.’® 
For the same reason the disease is 
more common in men than in women, 
the only exception applying to prosti- 
tutes. The parallelism existing be- 
tween deaths from cirrhosis and from 
The 


the 


alcoholism speaks for itself.*? 
marked decline of cirrhosis in 
United States during the first years of 
prohibition’* and in Germany during 
the war,’® due to difficulties in pro- 
curing alcohol, constitutes additional 
evidence linking alcohol with this dis- 
ease. Finally the alcoholic history of a 
large majority of patients with cirrho- 
sis cannot be disregarded. On _ the 
other hand the absence of this disease 
in most chronic drinkers can no more 
be used as evidence against the alco- 
holic etiology of cirrhosis than the ab- 
sence of delirium tremens in a major- 
ity of alcoholics can be urged against 
the alcoholic origin of the latter afflic- 
tion. The individual susceptibility of 
organs plays a large part in both con- 
ditions. 

In the laboratory the majority of 
observers were unable to produce cirr- 
hosis of the liver by alcohol alone. 
On the other 


given in combination with other toxic 


hand when alcohol is 
tetrachloride,’® 
the 


substances, (carbon 


toxins,” phosphorus”), 
damage to the 
This shows either that alcohol in itself 
is a weak hepatic toxin producing 
with 


bacterial 


liver is augmented. 


necrosis only in conjunction 
toxins arising in the body and brought 
to it from without, or that its role is to 


render the liver more susceptible to 


T. L. Althausen 


the action of other toxic agents. In 
either case the result is the same. 
The second group of substances, to 
which in contrast to alcohol little at- 
tention has been paid in connection 
with cirrhosis of the liver, is the group 
of inert colloids. Such substances as 
India ink, colloidal silica, Trypan blue, 
etc. are being used in biological ex- 
periments to impair the function of 


the reticulo-endothelial system. The 


changes produced by injections oi 


these substances, such as diminution 


in the titre of antibodies, etc., are as- 
cribed to a so-called ‘“‘block’’ of 


system on the assumption that chem- 


this 


ically inert bodies in colloidal suspen- 
sion are powerless to injure paren- 
chymatous organs. However, in some 


recent experiments,® the author found 
with surprise that after three injec- 


tions of India ink the tolerance for 


sugar and the response of rabbits t 
epinephrine were affected as markedl) 
as after any of the “specific” hepatic 


poisons. In agreement with this find 
ing is the description by Albot* of 
hyaline degeneration in the liver of 
animals following as few as two 
jections of India ink. 

A plausible explanation of the mech- 
anism of such an injury is that parti- 
cles of India ink, by filling the Kupffer 
cells and other units of the reticulo- 
endothelial system, are exposing the 


rence of 


hepatic parenchyma to the inflt 
poisons circulating in the blood. 


. . . 14 
such is the true mechanism it would 
be comparable to the action of alcoho! 
in rendering the liver more susceptible 


to the effect of toxins. It is 


interest that in individuals with pul- 


“rr 


monary anthracosis and silicosis, cit 
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hosis of the liver has been de- 
scribed due to the probable action of 
particles of coal and quartz on this 
organ.***%7425 That pigmentary cirr- 
hosis of the liver probably also be- 
longs to this group is suggested by the 
experimental production of cirrhosis 
by injections of hemoglobin and a 
number of hemolytic substances. 


THE UNITARY CONCEPTION OF 
HEPATIC CIRRHOSIS IN MAN 


Knowing that cirrhosis of the liver 
is the result of an interplay of necrosis, 
regeneration, and sclerosis, it is not 
dificult to see that the relative prom- 
inence of these processes accounts for 
the terminal picture seen by the clin- 
ican and by the pathologist. Experi- 
mentally this can be demonstrated by 
the example of chloroform which, de- 
pending on the mode of administra- 
picture 


tion, will produce either a 


Fic. 1. Toxic cirrhosis of the liver showing great loss 


Matoid nodules of regenerated cells. 
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closely simulating acute yellow atrophy 
or cirrhosis. 

In the clinic we have at one extreme 
the toxic cirrhosis of Mallory caused 
by repeated attacks of subacute yel- 
low atrophy of the liver, the end- 
result, that is, of massive necrosis and 
extremely vigorous regeneration of 
hepatic parenchyma with little inter- 
stitial fibrosis. (Figure 1) At the other 
end of the scale we see the atrophic 
type of portal cirrhosis, resulting from 
several decades of steady drinking in 
susceptible persons and characterized 
by extensive penetration of fibrous tis- 
sue into the hepatic lobules. (Figure 2) 
The occurrence of all possible grades 
of transition between these outstanding 
types of cirrhoses* is of fundamental 
significance. If further proof is desired, 
a perusal of the more elaborate systems 

*“Luetic cirrhosis” or, more correctly, lues 


of the liver is not considered here. 


of hepatic substance and aden 
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of classification will show how blurred 
the distinctions really are between the 
various types of cirrhosis. Especially 
misleading are the classifications tak- 
ing into account the size of the liver 
since an enlargement of this organ can 
be brought about by active regenera- 
tion, fatty infiltration, or hyperemia, 
regardless of the other features of any 
3oll- 


man and Mann,*° in experimental cirr- 


given case. Also, as shown by 


hosis of the dog some lobes of the 
liver may be atrophied while adjacent 
lobes in the same animal are hyper- 
trophied. 

The unitary conception of the gen- 
esis of cirrhosis of the liver is impor- 
tant because it focuses attention on 
the necrotizing agent instead of on 
the anatomical diagnosis and, in the 


individual case, is conducive to earlier 


Fic. 2. 


T. L. Althausen 


recognition and treatment of this dis- 


-ase. 


PROSPECTS OF THERAPY IN CIRRHOSIS 
OF THE LIVER 


In conclusion a few words may be 
said regarding therapeutic possibilities 
in cirrhosis of the liver. In animal 
experiments even extensive cirrhosis 
with ascites and jaundice recedes soon 
after the administration of the poison 
is stopped. The same improvement 
has been reported in individuals who 


developed cirrhosis with ascites from 


prolonged medication with arsenicals.*' 


Such observations, taken together with 
other suggestive facts from the clinic 
and the autopsy table, make it probable 
that many patients with this disease, 
especially in the alcoholic groups, re- 


cover when the advice of a physician 


Portal cirrhosis of the liver characterized by extensive diffuse fibrosis 
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or an attack of jaundice has influenced 
them to stop the abuse of alcohol. 
The intractability of the easily rec- 
ognizable stages of cirrhosis depends 
upon fact that the 


symptoms of this disease are really 


the “classical” 
signs of grave decompensation which 
supervenes only after regeneration has 
some time falling behind 
The 


sible for the slowing down of regenera- 


been for 


necrosis. main factors respon- 
tive processes in the liver are diminu 
tion in blood supply and extensive 
fibrosis. The tendency which becomes 
manifest in middle age, to replace 
parenchyma by connective tissue, prob 
ably favors the usual appearance of 


cirrhosis during this time of life.** 
SUMMARY 


The earliest lesions leading to ex 


perimental cirrhosis of the liver are 


1085 


always found in the hepatic paren- 


chyma. Any toxic agent causing ne- 
crosis of the parenchymatous cells of 
the liver will on repeated administra- 
tion produce cirrhosis of this organ. 
Alcohol and inert colloids are discussed 
as etiological factors in cirrhosis. 
Following necrosis of hepatic tissue, 
regeneration of parenchyma and pro- 
framework of the 


The 


of these two processes, as well 


liferation of the 


liver take place relative promi 


nencs 


as the dose of the toxin and its chem- 


ical nature, determine the clinical and 


pathological end-picture of cirrhosis. 


The 


unitary conception of the gene- 


the various types of cirrhosis 


of the liver furthers earlier recogni- 


treatment of this disease by 


tion and 


focusing attention on the toxin in- 


volve d 
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Aleukemic Myelosis with Osteosclerosis*t 


By D. J. Stepuens, M.D., and 


St. Louts, 


N 1904 Albers-Schonberg' first de- 
scribed the roentgenologic picture 
of a disease of the skeletal system 

haracterized by transformation of the 

medullary canal and spongy portions 
into compact bone. The condition 
has since been described under vari- 
us names: Albers-Schonberg disease, 
steosclerosis, marble 
bones, Marmorknocken, Marmorskel- 
According to Karshner,? who 


subject, 


osteopetrosis, 


ett, etc. 
has recently 
steosclerosis is hereditary and is due 


reviewed the 


toa primary dyscrasia of the mesen- 


hyme, resulting in abnormal and 


excessive bone formation. The essen- 
tial lesion js an increase in thickness 
{ the hard, cortical bone, with con- 
lensation and broadening of trabeculae 
ind crowding of the marrow elements, 
which are often replaced by fibrous 
ussue. There is no apparent relation 
to syphilis or vitamin deficiency. Com- 
monly found in infancy and childhood, 
the primary changes are known to 
persist without symptoms well into 
adult life. 
iterature, about one-third have shown 


Of cases reported in the 


a 
"An abstract of this paper was read before 
the Central Society for Clinical Research at 
hicago on November 20, 1931. 

‘From the Department of Medicine, Wash- 
igton University, and the Barnes Hospital, 
St. Louis, Mo. 


J]. F. Brepecx, M.D., F.A.C.P., 


VWissouri 


blood dyscrasias which may be classi- 
fied as aleukemic myeloses; the re- 
mainder have been accompanied either 
by an anemia or by no change in the 
circulating blood. 

From the literature, we have been 
able to collect twenty-four cases of 
aleu- 


generalized osteosclerosis with 


kemic myelosis. Of these, nineteen 
are described in sufficient detail to be 
included in the summary of table | 
In addition, incomplete reports of 
cases which fall into this group are 
given by Baumgarten*! and Schmorl.** 
Of the twenty-one cases, that of 
Goodall appeared in the English liter- 
ature, the remainder in the German. 
The postmortem observations of still 
another case are described in the 
Italian literature by Pastore.* 

From table 1 it is seen that the 
association of osteosclerosis with a leu- 


blood 


served with about equal frequency in 


kemoid picture has been ob- 
the two sexes and is not limited to 
any particular age group: the age of 
patients has varied from ten weeks to 
seventy-six years, with each decade 
represented by one or more cases. In 
adults at least, the condition has been 
chronic. Most of the patients give a 
long history of splenomegaly, and 
cases followed for a number of years 


show but little change in the clinical 


1087 





Stephens and J. F. Bredeck 


TABLE I 








AUTHOR 


ANEMIA 


ENLARGEMENT OIF 
ENLARGEMENT Ol 
OF LYMPH NODES 


ENLARGEMENT OF 
LIVER 


NORMOBLASTS 
SPLEEN 


MYELOCYTES 





Heuck?® 
v. Jaksch* 


Severe 
Severe 


Severe 
Severe 


Askanazy® 
Nauwerck & Moritz® 
Assmann‘ 

Lehndorff & Zak’ 
Albers-Schonberg! 
Goodall® 


None 
Severe 


Diel & Levy? 
Laurell & Wallgren?™! 
Oesterlin!? 
Nadolny!% 

Kraus & Walter!4 
Bernhardt?!5 
Hagedorn!® 

Reiche!? 

Jores}8§ 


Severe 
Mild 


severe 


Severe 
severe 
severe 


severe 
Mild 


Severe 


Mavros!9 
Schwarz? 


Moderate 


Moderate 


Moderate 


Moderate 
Mild, later 


80,000 
10,000 
70,000 
14,000 
11,000 
14,000 
47,000 

6,000 
75,000 


} 
' 


+ 


+ 


5,200 
8,000 
11,000 
62,000 
12,000 
Normal 
6,000 
20,000 
12,000 
20,000 
6,000 
20,000 
40,000 





picture other than a slowly progressive 
anemia. Jores’ patient was observed 
the 
patient described by Albers-Schénberg 


over a period of twelve years; 


in 1904 was reported by Reiche** in 
1915 and again by Lorey and Reye?® 
in 1923. 

The requirements for the diagnosis 
of aleukemic myelosis in these patients 
are fulfilled by extramedullary prolif- 
eration of the myelogenous apparatus 
in the spleen and other organs, with 
young cells in the peripheral blood in 
the presence of a normal or but slight- 
ly elevated total white blood cell count. 
It may be seen that six of the patients 
described in the literature exhibited 
total counts of over 20,000 per cu. 
mm. It should be noted, however, that 
two of these patients were very young ; 


in the others the high counts were 


apparently terminal. Splenomegal) 
the 


manifestation of the syndrome, and 1 


probably most striking 


our cases, as in others, it 


presence of splenic tumor that led th 
patients to seek medical advice. | 
autopsied cases the spleen has bee 


found to weigh from 1400 to 270 


grams; histologically the enlargement 


is seen to be due to infiltration 


proliferation of myelogenous cells. The 
less marked enlargement of liver anc 


lymph nodes is due to a similar mye 
lometaplasia. In contrast to chronic 
myelogenous leukemia the percentagt 
of myelocytes and myeloblasts in the 
peripheral blood is not high, in most 
cases not over 20 per cent. A case 
recently reported by Zypkin*’ is ut 
that the listurb- 
ance was of the lymphoid typ: The 


usual in leukemoid 


was the 


rEOSCLEROSI 


« 


] ~9) 
CiINICd 
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patient was a man of 42 years, who 
exhibited generalized enlargement of 
lymph nodes, splenomegaly and _ hepa- 
tomegaly, moderate anemia and white 
blood cell counts from 4,700 to 87,000 
with 65 to 70 per cent lymphocytes. 
\t autopsy the lymph nodes through- 
out the body were found to be enlarged 
and there were lymphoid infiltrations 

‘i the spleen, liver, and bone marrow; 
the bones showed a generalized osteo- 
sclerosis similar to that observed in 
ther cases. 

The anemia, which varies greatly in 
severity from case to case, is always 
f a highly regenerative type. The 
increased activity of the remaining 
marrow and the severity of the strain 

the impoverished erythropoietic 
system is reflected in the peripheral 
blood by the presence of normoblasts, 
inctate basophilia, polychromatophi- 
ia, and changes in the size and shape 

the red blood cells. We have no 
evidence of ectopic, extramedullary 
red blood cell formation in these cases, 
ut, as Doan** has pointed out, it is 
entirely possible that this may occur 
when unusual demands are made on 
the blood forming system. 

The case reports which follow are 
pparently the first of this type to 
ippear in the American literature. 


CasE I 
McC., a white carpenter 51 years old, 
admitted to Barnes Hospital May 12, 
, complaining of a mass in the leit 
de of the abdomen. His attention had first 
een called to this mass seven years before 
a dull aching pain in the upper abdomen. 
‘WO years later he was admitted to his 
cal hospital because of gradual loss of 


Plo 


ight and strength; he was told that he 
] 


ad 


a disturbance of the white blood cells, 


on exploratory laparotomy a_ huge 
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spleen was found. At that time he received 


six exposures to X-ray and eight arsenical 
injections; he gained weight and strength, 
was able to return to work, and remained 
in fair health for almost five years. During 
the four months before admission to the 
hospital, however, he had again been losing 


] 


weight and strength and had had constant 


pain in the left side of the abdomen, In the 
past his health had 


the family history 


always been good and 
revealed nothing of sig 
nificance 
examinati the patient appeared 
a complexion was sallow, 
and mucous membranes pale. The 
h nodes were slightly enlarged 
no general lymphadenopathy 
the head showed nothing 
lungs were clear, the heart 
pressure was 100 mm. Hg 
lic. The peripheral arteries 
thickened. A 
spleen was found, extending 


greatly en 
and downwards to the iliac 
slightly enlarged to 
was normal. Th 

unusual 
as 65 per cent (Sahli), 
numbered 3,240,000 per cubi 
10,300. The 


n in size and shape 


od cells 


normoblasts and stip 
white blood cell count 
myelocytes and 
blood 


>. The urine 


findings 


howed nothing un 
contained no Bence 
Stool examinations were 
blood Kahn was negative 
of the skeletal sys 

nsive changes, with general 
density and multiple small areas 

> rarefaction. Figure 1 shows thes¢« 
he bones of the pelvis. The 
raretaction were consid 

ered by ntgenologist to be represen 
tative of bone of normal density, with darker 
areas representing bone of increased density. 
Striking changes of similar character were 
observed in the clavicles and ribs and in 
The films also showed marked 
arteries. Blood calcium was 


acid 8 mg. per cent, 
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Tasie II 
Blood findings in Case 1. 
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non-protein-nitrogen 40 mg. per cent. Gas- 
tric analysis showed a normal acid curve. 
Phenolsulphonephthalein excretion was 50 
per cent in two hours. The basal metabolic 
rate was plus 19 per cent. Material obtained 
on splenic puncture showed many myelo- 
cytes. 

The patient's course in the hospital was 
afebrile and uneventful except for diagnostic 
procedures. He received one exposure to 
deep X-ray therapy without apparent benefit. 


Six months later he 


because of dull pains 


Anisocytosis an 
poikylocytosis 
Many nucleated 
red blood 
and stippled 
red blood cell 


reentered 
the back and 


similar 


In 


Findings on examination wet 


rc 


the 


-el] 
Celis 


all respects to those on the previous admi 


sion. After a biopsy 
was again discharged: 


from the vicinity of 


authors have not been abk 


Pathological report 


( 


I 


by 


ie has 


St. Louis 


Dr 


Cordock revealed the following 


specimen consisted of 


a 


piece 


if a rib 


the 


SINCE 


pat 


and 


to trace hin 


Howard 


Fic. 1. Roentgenogram of pelvic bones in Case 1, showing mottling presumabl) 
osteosclerosis but originally mistaken for destruction or decalcification 


C 
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one inch in length. On cross section there 


was no definite marrow cavity. The medul- 
lary cavity appeared to have been replaced 
by newly formed bone tissue, In this, how- 
ever, there were small red flecks representing 
the remains of marrow spaces. The increased 
hardness of the rib was evident when it was 
the 


for it offered as much resistance t 


Fic, 2. Left: Photomicrograph of rib of 
medullary cavity. Right: Normal rib, shown 
cavity without obvious trabeculation 


usually 


skull 
ot 


saw as the table of the 


The 


outer 


does cut surface was ivory-like 
density. 

“After decalcification sections were made 
and stained with hematoxylin and eosin and 
The thin bone trabeculae that 
the 


in number and thickened 


Giemsa stain. 


normally traverse marrow Cavity were 
greatly 
This 


which there were only tiny remnants of the 
Marrow 


increased 


produced a dense bony structure in 


spaces. All this newly formed bone 
well 


out the 


Was calcified. One could often make 


original bone trabeculae by their 


Jae ° ° 
deeper stain, and surrounding these 


thick layer of 


blue 


there was a newly formed 


Cc 


MC 
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bone which stained red with the eosin 


Alongside of this new bone formation there 
could be seen evidences of bone destruction 
with large numbers of multinucleated osteo- 
in excavations situated along 
the 
marrow spaces almost everywhere were filled 


In 


clasts resting 


the edge of bone trabeculae. The bone 


with a loose cellular connective tissue. 





1, showing 


; the 
relatively wide 


medullary 


invasion of 
cortex and normal 


IM oOsteos¢ lerot« 


meshes of this connective tissue 
blood 


forming cells among which one could recog 


places in the 


there might be seen small nests oft 


nize myelocytes, polynuclear leukocytes, nor 
blood cells, 


n the 


moblasts, red and a few mega 


the 
fibrous marrow predominated and the islands 


karyocytes. ( whole, however, 


of hematopoietic tissue were few and far 


between Diagnosis Osteosclerosis with 


fibrosis of bone marrow.” 


II 


a tarmer 48 years old, 


CASE 
was admitted 
1930, 


side 


Je ae 


to Barnes Hospital August 7, 


com 


plaining of a mass in the left of the 
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abdomen. This had been first noted 
two years previously, had increased some- 
what in size but had not been painful or 
tender. There were no_ gastrointestinal 
symptoms other than a fullness 
aiter eating. He had noted a slowly pro- 
gressive weakness and his weight had 
dropped from 160 to 145 pounds. His gen- 
eral health in the past had been good; the 


mass 


sense of 


Fic. 3. 


of the remaining marrow. 


family history showed nothing of importance. 
The patient was poorly nourished, rather 
There 


pale, and appeared chronically ill. 


was no general glandular enlargement. The 


Blood 


S) stolic, 70 


lungs were clear, the heart normal. 
was 120 mm. Hg 
diastolic. The brachial arteries were thick- 
The spleen and hard, 
extended to the midline the 
of the ilium. The liver edge was percussed 
one fingerbreadth below the costal margin. 
The was The remainder 
of the examination 


pressure 


ened. was large 


and to crest 


prostate normal. 


physical was entirely 


negative. 
The blood findings were very similar to 
Case 1 and summarized in 


those in are 


D. J. Stephens and J. F. Bredeck 


table 3. The urine showed small amounts 
of albumin but no Bence-Jones protein. The 
blood Kahn was negative. Stools were nor- 
mal. Blood non-protein-nitrogen was 30 mg. 
per cent, calcium 10.7, phosphorus 4.5, uric 
acid 10.6. analysis normal. 
Phenolsulphonephthalein 
per cent in two hours. The basal metabolic 


Cyst SCOPIC 


Gastric was 


excretion was 60 


rate was plus 13 per cent. 


Higher magnification of medullary cavity of osteosclerotic rib, showing fibr 


examination and pyelograms were negative 
except for evidence of extra-renal pressurt 
left. 
the gastrointestinal 
ment of the splenic flexure of the colon 


nothing « 


on the Roentgen-ray examination 01 


tract showed displace- 
by 
Ise 


an extra-alimentary tumor, but 
abnormal. Roentgen-ray examination showed 
involvement of the skeletal 
system similar to that seen in Case 1, with 
multiple 


‘igure 


an extensive 


general increase in density and 


small areas of relative rarefaction. F 
4 is a reproduction of an X-ray negative 
of the pelvic bones; the increased markings 
of the trabecular system of the heads of 
the femurs are especially prominent. Roent- 


genograms of the chest showed changes 11 
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Blood findings in Cas 








BASOPHILES 
EOSINOPHILES 


& | MILLIONS 


=>} 
ws" 


14.000 


14,800 
15,400 
14,400 
11,400 

0 


14,500 4 


similar to those 
Material fr 
puncture showed many myelocytes 
X-ray 
llowed by a drop in the white blood 
nt irom 14,000 to 10,000 per cubic 
contraindica- 
The 
returned three months later with but littl 
the [ 


there was no dependent edema. 


and clavicles 
in the pelvic bones. 
spler 1¢ 


\ small therapeutic dose of 


milli- 


this was considered a 


further radiotherapy. patient 


hange except for presence of ascites; 
Paracentesis 
was performed and five liters 
The fluid 
millimeter 
Differ 
fluid 


15 per cent 


bdominali 


yellowish green fluid obtained. 


ntained 1200 cells per cubic 


a specific gravity of 1.020. 
ential count 


of the cells in the ascitic 


wed 20 per cent myelocytes, 
nted polymorphonuclear leukocytes, ¢ 


nt 


nt lymphocytes and 59 
cells. 

discharge 
to 


days. 


pe r ceé 


from the hospital it 

a paracentesis abou 
letter 
was learned 
July, 1931, 


as that observed 


perform 
from the 


that 


In a recent 
it 
in 


physician 
examination showed 
lly the 
hors and that the patient died 
1931, of 


Same picture 


a gastric hemorrhage 


DISCUSSION 


these two patients exhibit a strik 
ng similarity in history and in physical 


nd laboratory findings. Both pre- 


‘ented the complaint of a mass of long 
ration in the left side of the abdo- 


nen. Although the history was of but 


Anisocytosis and 
poikylocytosis 

Many nucleated 
red blood 
and stippled 
red blood ce 


cells 


1 


Case 2, it 1s 


In 


the sp 


standing. 


lenomegaly was 
view of 


large 


In 


S] leen was quite 
] 


1 and increased but 


e the following two 


little in siz 1 


years, it mable to suppose that 


the spleen had been enlarged for some 
] Ss 
absence of other 


had 


splenomegaly 


time, but tl the 


symptoms this 


liscove red. 


enlargement not 


The 


her physical find 


peen ( 


ann ] 17 
hadows a dail 


ings, and indicated 


puncture 


largeement was due 


that the 
tration. The pres- 
fluid 
1 the 


suggested 


to mvelog 


the asciti 


the 


aplasia in 


the 


liver 


roentgel )] iP 1C find 


sidered most suggestive 


of bone 


carcinomatosis 
le tailed 


led 


any evidence of a primary 


TOSIS, 


but « 


ach fai to 


investigation in ¢ 


demons 


trate 


carcinoma. In the first patient rib 
| the 


— 1 
revealed the tru 


biopsy nature ot 
bone disturbance and definitely estab- 
The 
refused to submit to biopsy of 

though unlikely, 


+] j 


lished the diagnosis. second 


the PpoOs- 
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sibility of metastatic miliary carcino- 
matosis of bone cannot be definitely 
both 


excluded. It is of interest that 


patients showed clinical evidence of 


rather marked peripheral arteriosclero- 


SIS. 


In consideration of the pathogenesis 


Fic. 4. 


changes almost identical to those of figure 1 


of this syndrome, there is a difference 
of opinion as to whether this is pri- 
marily a disease of blood and blood 
Bone 


forming of bone. 


changes have been described in true 


organs or 


leukemia, but here the marrow cavity 
is usually increased in extent at the 
expense of the cortical bone in direct 
contrast to the obliteration of marrow 
in osteosclerosis. For example, in 1900 
Mott?* described a case of leukemia 
with ear changes in which the petrous 
the bones 


bone showed rarefaction; 


throughout the body showed changes, 


Roentgenogram of pelvic bones in Case 2, 


D. J. Stephens and J. F. Bredeck 


with the cortex of the long bones 


partially replaced by cancellous tissue 
of dirty brick red color, so that the 
bone on section showed only a narrow 


cortical border. Similar cases have 


been described by others. A reactive 


sclerosis of bone secondary to true 


showing marked trabeculati 


leukemia has been said to occur, 


we have been unable to find case 
ports in which this relationship 
been established. 

The 


that the type of bone disturbance see! 


studies of Karshner?’ indicat 
in osteosclerosis is hereditary; appat- 
the 

; or es 
change in the erythropoietic and leu 


ently character and degree 0! 


kopoietic systems depend on the extent 
and severity of marrow involvement 
The myelogenous deposits in spleen 


. 1 be 
liver, and lymph nodes may well Di 


nechan 


regarded as a compensatory 1 
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ism. Donhauser**® has considered that 
the spleen may act as a hematopoietic 
organ as exemplified in the autopsy 
observations of a 58-year-old man who 
showed splenomegaly considered sec- 
ondary to a primary sclerosis of bone 
marrow. The marrow was replaced 
by lymphoid cells and fibroblasts but 
the hone changes of osteosclerosis were 
not present. The spleen contained cells 
the bone marrow, 
the that the 


had reacted to the destruction 


normally found in 


and author concluded 
spleen 
of marrow by resuming its hemato 
function. 


poietic 

( steosclerosis may be compared to 
metastatic carcinomatosis of bone as a 
primary factor in the pathogenesis of 
disturbances. Weber®® de 
scribed the title, “A Case of 
Osteosclerotic Anemia or Leukemia”, a 


leukemoid 


under 


man of fifty-eight in whose bones the 
cancellous tissue was solid and rocklike 
canals partially 


the medullary 


filled with hard bone and fibrous tissue. 


with 


This was first regarded as true osteo 
sclerosis but further microscopic study 
4} autopsy material showed that the 
osteosclerosis was in reality a reactive 
change to metastatic generalized mili- 
ary carcinomatosis of bone, secondary 
to a small primary carcinoma of the 
prostate, In many cases described in 
the literature as unqualified aleukemic 
myelosis, aleukemic leukemia, or pseu- 
doleukemia, there is no mention made 
of clinical or pathological examination 
of the skeletal system. It is possible 
that aleukemic myelosis is not a clinical 


entity but is a secondary and sympto- 
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matic result of another disease localized 
in the bone marrow. 

In the differential diagnosis of these 
cases leukemia is usually considered. 
However, the long duration of symp- 
splenomegaly, the low 
small 


toms and of 
total count, and the relatively 
percentage of young cells in the differ- 
ential formula should make one wary 
of diagnosing a true leukemia. Roent- 
genologic study of the skeletal system 
is indicated in all patients with this 
type of blood dyscrasia. As we have 
picture of 
that of 


Here again 


seen, the roentgenologic 


osteosclerosis may simulate 
metastatic carcinomatosis. 
the long duration and chronicity of the 
disease, together with the lack of evi 
meta 


that 


dence of primary tumor or of 


stasis to other regions, indicate 


the bone change is not a metastatx 


one. The diagnosis may be definitely 


established by biopsy of bone, or, as 


has been done in some instances, by 


sternal puncture 


There is no known type of 


therapy 


which influences the course of osteo 


sclerosis If as we believe, the 


leukemoid changes are in the nature ot 


a compensatory mechanism, it is best 


not to attempt to influence the leuko 
means of dee] 


oietic apparatus by 
| : 


X-ray therapy or by other measures 


commonly used in the treatment of 


leukemia. Treatment, in the light of 
our present conception of the etiology 
of the disease, should be symptomat« 
and directed at the improvement of the 


general health of the patient. 
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Some Unusual Cardiac Complications of 


Hyperthyroidism*7 


A Report of Four Cases 


mitH, M.D., 


Atlant 


3y CARTER S 


CCASIONALLY we encounter 
patients with heart disease who 
of the usual etio- 


have none 


logical or associated diseases, viz., 
hypertension, the rheumatic syndrome, 
or lues. Obscure hyperthyroidism must 
Since 1924 


there have been numerous publications 


be excluded in these cases. 


on hyperthyroidism masked as _ heart 
disease. Levine and Walker’ recently 
reviewed the literature and reported 
eleven such cases. 

Thyrotoxicosis imposes a tremen- 
dous burden on the heart. Even with 
the patient at rest the work of the 
heart in an individual with hyperthy- 
roidism is comparable to that of the 
undergoing the 
If this over- 


normal heart when 
most strenuous exercise.” 
activity is continued for any great 
length of time, widespread myocardial 
damage may result. Following thy- 
roidectomy the work and volume out- 
put the 


and there 


of heart returns to normal* 


is a striking increase in 


myocardial 


reserve. Thyroidectomy 


should be attempted even in patients 


*Received for publication February 9, 


1932. 
Services 


m the Medical of Emory 


University and Piedmont Hospital. 


and H. 


Georgia 


CLIFF SA 


with advanced myocardial failure after 


proper medical preparation. 
D1 AGNOSIS 


in the 


To 


absence of physical signs is essential 


suspect thyrotoxicosis 


in making a diagnosis in these obscure 


cases. 


\ttempts should be made to 


elicit a history of nervousness, palpi- 


tation of the heart, loss of weight, 


diarrhea of inexplicable origin, exces- 


sive sweating, premature gray hair, the 


preference of cold to hot weather, and 
the familial occurrence of hyperthy- 


roidism. On close questioning a history 


of hyperthyroidism with a spontaneous 


remission many vears before may be 


obtained 
a slight general in- 
the 


On examination 
ot 
The 


“salmon-like” 


crease in excitability patient 


may be encountered. skin often 
hue and is 


The 


may be prematurely gray. The thyroid 


assumes a 
warm, moist, and velvety. hair 
or may not be palpable. 
The 


sound is usually accent- 


gland may 
The heart is usually enlarged. 
apical irst 
uated. There is often a systolic mur- 
mur at the apex. On one occasion the 
authors found a diastolic murmur over 


the aortic area with all the accompany- 
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ing signs of aortic insufficiency, which 
disappeared following operation. There 
is usually an elevation of the systolic 
pressure and an increase of pulse 
pressures. The heart rate is usually 
rapid and the rhythm is often irregu- 
lar. In one patient, in the series 
reported below, an electrocardiogram 
showed the arrhythmia to be due to 
auricular fibrillation and in another to 
auricular premature beats. 

Occasionally thyrotoxicosis may man- 
ifest itself principally as precordial 
pain, and we may find coexisting 
coronary disease and hyperthyroidism. 
Lev and Hamburger* have reported 
such a case. Unusually severe and 
frequent attacks of precordial pain in 
patients without the usual signs of 
accompanying vascular disease should 
arouse the suspicion of thyrotoxicosis 
as an etiological or contributing factor. 

When suspected, the diagnosis can 
be confirmed or ruled out by basal 
metabolism tests. Elevated metabolic 
rates are sometimes associated with 
cardiac failure, but this increase is 
usually not more than 20 per cent.* 
Repeated tests should be made on 
those patients in whom hyperthyroid- 
ism is suspected and if these are not 
conclusive the therapeutic iodine test 
may be done. In the cases reported 
below the metabolic readings were 
quite conclusive as they were + 40 
per cent or more on repeated deter- 
minations. The finding of a relative 
lymphocytosis, which has been observed 
in a large percentage of patients with 
hyperthyroidism, may be of some 
diagnostic aid.*® 

After corroboration of the diagnosis 
a very careful examination of the 
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heart and a teleoroentgenogram and 
electrocardiogram should be made t 
determine the extent of the cardiac 
damage. 

MANAGEMENT 

Since the introduction of iodine for 
the preoperative preparation of pa- 
tients with hyperthyroidism its misuse 
has increased yearly in spite of fre- 
quent publications on this subject. 
Iodine should almost never be given 
unless plans for operation have been 
made. The administration of iodine 
is generally followed by a period of 
improvement lasting several weeks. If 
operation is not performed during this 
period of improvement the iodine 
effect is lost and a relapse will occur. 
Relapses are often accompanied by 
violent “thyroid storms’. If a “storm” 
occurs in a patient with an already 
seriously damaged myocardium, death 
may result. If the patient survives the 
“storm” and operation is attempted, 
the surgeon is at a great disadvantage 
since the patient is usually refractory 
to iodine for several weeks. Operation 
without the use of iodine, especially in 
a patient with heart disease, 1s 
hazardous undertaking. 

It is sometimes difficult to find 
surgeon who will agree to operate on 
a patient with cardiac failure even 
though he is convinced that the etiol- 
When the 
diagnosis has been based upon a care- 
ful study, and when adequate pre- 


ogy is hyperthyroidism. 


operative preparation can be carried 
out, we feel that internists should 


strongly urge the performance of thy- 
roidectomy. 
The use of digitalis is frequently 


discouraging in patients with hyper- 
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thyroidism. It is a well-known fact 
that this drug will often fail to slow 
the heart rate in a _ patient with 
auricular fibrillation when the auricular 
fibrillation is associated with thyro- 
toxicosis. Probably the only indication 
for digitalis in thyroid heart disease is 
the presence of congestive heart fail- 
ure. It is usually unnecessary to treat 
auricular fibrillation with quinidine as 
the majority will revert to normal 
rhythm after thyroidectomy. 

Preoperative preparation should con- 
sist of complete bed rest, forced 
feedings, and large doses of sedatives. 
After consent for operation has been 
obtained, iodine may be begun. Basal 
metabolic rates should be determined 
at intervals of four or five days. After 
ten to fourteen days of iodine admin- 
istration the patient’s general condi- 
tion will usually be much improved 
and the metabolic rate greatly reduced. 
Operation can then be performed 
without difficulty. 

Instances arise in which patients 
with hyperthyroidism have to be treat- 
ed without operation. This is at present 
a long and often disappointing pro- 
cedure. Absolute bed rest with forced 
feedings and large doses of sedatives 
must be insisted upon. Marine’ has 
suggested the use of iodine in very 
(or 1/60 


grain) three times daily over an ex- 


minute doses, 1 milligram 
tended period of time. This produces 
a more gradual reduction in thyroid 
overactivity, and “iodine escape” with 
its attendant evils is less likely to 
occur. The use of ergotamine tartrate 
has been advocated by some* as an 
aid in reducing the metabolic rate be- 
cause of its depressive action on the 
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sympathetic nerve system. The recent 
work of Youmans and Trimble® seems 
to indicate, however, that this drug is 
without value in the treatment of 
hyperthyroidism. 

Radiation of the thyroid gland was 
used rather extensively in the medical 
treatment of hyperthyroidism a few 
years ago. This procedure also has 
proved unsatisfactory ; it has the added 
disadvantage of making the gland 
quite difficult to remove if surgery is 


attempted at some later date. 


Case I 
Mrs. D. H. W., a 
first 
1931, complaining of nervous 


housewife 
to the hos 


Caucasian 


of 46 years, was admitted 
pital June 20, 


ness, palpitation of the heart, shortness of 


weight. 


breath and loss of 

Five m 
sulted her 
occipital headaches. She 


nths before admission she con 


family physician because of 
referred to a 


teeth 


Was 


dentist who found several abscessed 
These 


appeared. 


were removed and the headaches dis- 


A short time later she first noticed 


a rapid and forceful heart action with 


shortness of breath on slight exertion. She 


was extremely nervous and easily fatigued 


She was also losing weight in spite of a 


very good appetite. Three months after the 


onset of the present illness the shortness of 
had 


first noticed swelling oi the 


marked and _ she 


feet and ankles 


breath become quite 


Upon the advice of her family physician she 


went to a hospital. There she was given 


Lugol’s solution for about two weeks and 


showed marked improvement. She was then 


discharged from the hospital but remained 


in bed at home. There was a return of 


symptoms in about six weeks and she was 
seen by us at that time. 

Her past history was unimportant except 
for occasional attacks of diarrhea all of her 
life. She 


weather ; 


admitted a preference for cold 


noted an increase in 


three 


and sl ie had 


nervousness during the past years. 


On examination she was an emaciated, 


anemic, dyspneic, generally overactive, mid- 


dle-aged woman lying propped up in_ bed 
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The skin was warm, velvety, and had a 
“salmon yellow” tint. The hair was gray. 
The eyes were blue. There was well marked 
lid-lag and exophthalmos. The conjunctivae 
and the mucous membranes of the mouth 
were quite pale. The small papillae of the 
tongue were atrophied. The thyroid gland 
was soft and symmetrically enlarged. There 
was a definite thrill and bruit present. There 
was marked over-filling of the jugular veins 
and the carotid pulsations were vigorous. A 
moderate number of medium moist rales 
was found at the bases of both lungs. The 
apex impulse of the heart was diffuse and 
There was a moderate cardiac 
dullness 


forceful. 
hypertrophy; the left border of 
was 11.5 cm. from the midline, the right 
border 5 cm., and the supracardiac dullness 
in the second interspace was 7 cm. in width. 
The first sound at the apex was greatly 
accentuated and there was a loud systolic 
murmur. At the left sternal border in the 
fourth intercostal space there was a long 
high-pitched diastolic murmur. This was 
also heard over the second right interspace. 
The aortic second sound was audible but 
muffled. The heart rhythm was fundamen- 
tally regular but there were frequent pre- 
mature beats. The rate was 100 per minute. 
The entire vascular bed was shaken with 
each systole. All peripheral veins pulsated. 
There was a Corrigan pulse, and pistol shot 
sounds were heard over the femoral vessels. 
The blood pressure was 160 mm. Hg systolic 
and 0 mm. diastolic. There was a moderate 
pitting edema of the ankles and slight edema 
in the sacral region. 

The blood count showed 3,000,000 red cells 
and the hemoglobin was 50 per cent (Dare). 
There was 39 per cent of lymphocytes in 
the blood smear, The reticulocyte count was 
2.8 per cent. The blood chemical tests per- 
formed gave normal results and the Wasser- 
mann reaction was negative. The urine 
examination was negative, and there was a 
phthalein excretion of 82 per cent in two 
hours. The basal metabolic rate on admis- 
sion was + 58 per cent. The electrocardio- 
gram showed a biphasic ‘““T”’ wave and slight 
notching and slurring of the “Q-R-S” com- 
plex in lead 1. There were numerous auricu- 


lar premature beats. The gastric analysis 
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showed a total acidity of 67 degrees with 
28 degrees of free hydrochloric acid. 

The patient was given her calculated dose 
of digitalis, heavy doses of bromides, and 5 
drops three times daily of Lugol’s solution 
The secondary anemia was treated with 
preparations of liver and of iron. Two 
transfusions were given. Two weeks after 
admission the cardiac failure had largel) 
subsided, the blood pressure was 140 mm 
Hg systolic and 40 mm. diastolic. The 
peripheral signs of aortic insufficiency and 
the diastolic murmur were still present 

Three weeks after admission the blood 
count was practically normal and all signs 
of cardiac failure had disappeared. The 
basal metabolic rate was + 38 per cent. A 
subtotal thyroidectomy was done at. this 
time. The postoperative course was not un- 
usually severe but probably more so than if 
iodine had not been given previous to her 
preoperative preparation. There was a mod- 
erate tracheitis. The temperature was 100 
degrees for two or three days. Convales- 
cence was uneventful and she was discharged 
ten days after operation. 

One month after operation the patient had 
gained 16 pounds in weight and felt quite 
well. Her only symptoms were occasional 
palpitation of the heart and easy fatigue 
There were no signs of cardiac failure. The 
over-activity of the heart had completel) 
disappeared and the diastolic murmur and 
peripheral signs of aortic insufficiency wer 
no longer present. The blood pressure was 
145 mm. Hg systolic and 70 mm. diastolic 
There was a moderate systolic murmur at 
the apex, the heart rate was 66 per minute 
and the rhythm completely regular. The 
basal metabolic rate was + 3 per cent. The 
bloed count and urinalysis were normal. 


DISCUSSION 

This patient illustrates the importance of 
making an early diagnosis and removing tht 
thyroid gland before cardiac damage has 
become so advanced. The necessity of oper- 
ating, even though there is advanced heart 
failure, is also well demonstrated. This 
patient had a striking return of circulator) 
competence in spite of the fact that her 
degree of congestive heart failure was ad- 


vanced. It was with some difficulty that the 
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surgeon was convinced that she did not have 


primary heart disease with aortic insuffi- 


ciency. There is nearly always an increas¢ 
m pulse pressure with thy rotoxicosis because 
blood that is 


with 


of the increased amount of 


discharged from the ventricles each 


systole. Only very rarely, however, will it 
produce the peripheral signs of an aortic 
insuficiency. These 
the diastolic murmur, made the picture quite 


signs, associated with 


confusing. The cause of the diastolic mur 


mur was uncertain. A combination of the 
anemia and hyperthyroidism may have been 
responsible. 

Anemia is a very unusual complication of 
hyperthyroidism. There is often an increase 
in the red cell count. This patient’s anemia 
was of a secondary type but its cause re- 
mained obscure, as her diet had been unus 
ually adequate and there was no history of 


blood loss or of chronic infection. 


Case II 


lL. S., a colored male cook of 51 years, 


1931, 


operated on June 6, 1931, and died twenty- 


was admitted to the hospital April 6, 


four hours later. 


Seven months before admission the pa 


tient began to have diarrhea. There were 
no abdominal cramps and no blood or mucus 
stools. At 


four stools daily; these later increased to 


in the first there were two to 


six or eight and he became quite weak. 


Associated with the diarrhea there was 


1 


xcasional epigastric fullness, palpitation < 
He lost 


7 ° 
</ pounds during the seven months prior to 


the heart, and shortness of breath. 


admission to the hospital. The appetite was 
lair during this time and his diet was not 
particularly lacking in any of the essential 
foods. He had little 


in 


mM nervousness, 


noticed very increase 
The past history was unimportant except 
for a period of diarrhea twenty-six years 
before. He had gray hair at the age of 
thirty and premature grayness was a pater 
nal hereditary trait. 

On examination he was lying quietly in 
bed, without apparent nervousness or over- 
The skin 


There 


activity, was warm, moist and 


lid-lag, 


convergence. 


velvety was no exophthal- 


mos or 


There 


The 


loss of was 


moderate retinal sclerosis. tongue 
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showed an unusual redness, and there was 


some atrophy of the small papillae The 
there 
The 
The apex impulse of the heart was 
the fitth 


line. 


thyroid was not felt but was some 


fixation of the trachea lungs were 


normal 
rather forceful in interspace just 


The 


was moderately enlarged to percussion 


heart 
The 


measured 10 cm 


outside the midclavicular 


left border of dullness 


from the midline, the right border 3 cm., 


and the supracardiac dullness in the second 


interspace was 5 cm. in width. Over the 


apex there was some accentuation of the 


first sound and a soft systolic murmur. The 
aortic second sound was of fair quality and 
pulmonic second sound. No 


this 


greater than the 


diastolic murmurs were heard at time 


The heart rate was 120 per minute and the 


The blood 


and 70 mm 


rhythm regular pressure was 


135 mm. Hg systolic diastolic 


There was slight sclerosis of the radial 


vessels. The abdomen was emaciated but 
there was no tenderness or enlargement of 
organs. There was no 


and ankles. The 


a moderate fine 


edema of the feet 


extended fingers showed 


tremor. There was some 


pallor of the nails and of the mucous mem- 
normal 
the blood showed 3,000,000 


red blood cells with a hemoglobin ot 55 per 


branes. The reflexes were 


Examination of 


cent. There was a lymphocytosis of 59 per 


cent. The reticulocyte count was .7 per cent 
The urine examination was entirely normal 
The 
peated blood cultures were negative 
stool 


Wassermann test was negative. Re- 
Exam 
culture of the revealed 


The 


hydrochloric 


ination and 


nothing unusual gastric analysis 
and a 


The 


Roentgen- 


showed no tree acid 


combined acidity of only two degrees 


duodenal contents were normal 


ographic examination of the gastrointestinal 


tract showed only some spasticity of the 


descending color 


During the early part of his stay in the 


hospital efforts were directed largely to 


wards finding an explanation for the diar- 


rhea, the achlorhydria, the anemia, the 


papillary atrophy of the tongue and the 


premature gray hair. The vascular findings 


were regarded as secondary to the long 


standing diarrhea and anemia. The diagnos- 


tic possibilities were numerous and included 





1102 





pellagra, sprue, primary anemia, and chronic 
ulcerative colitis. 

Eleven days after admission the heart 
rhythm became grossly irregular and the 
electrocardiogram showed the presence of 
auricular fibrillation. A pulse deficit of 
twenty per minute was associated with the 
arrhythmia. After the onset of auricular 
fibrillation the possibility of hyperthyroid- 
ism as an explanation for the entire clinical 
picture was considered. The basal metabolic 
rate was determined on three successive 
occasions and found successively to be + 47, 
+ 32, and + 36 per cent. 

During the next month the treatment con- 
sisted of forced feeding and the adminis- 
tration of sedatives and preparations of 
liver and iron. He continued to lose weight 
and there was no increase in the red blood 
cells or hemoglobin. Auricular fibrillation 
continued and a diastolic murmur developed 
second right interspace at the 
sternal border. There was no decrease in 
the diastolic pressure. The patient was ad- 
vised to have the thyroid removed and he 
finally consented. Lugol’s solution was begun 
and the metabolic rate dropped to + 10 per 
cent during the next two weeks but with very 
little improvement in his general condition. 

Two months after admission, and two 
weeks after beginning iodine, a subtotal thy- 
roidectomy was performed. A few hours 
later the patient’s temperature rose to 106 
degrees F. The heart rate was 150 per min- 
ute, and the rhythm grossly irregular. He 
was treated with oxygen and the usual sup- 
portive measures but failed to rally, and died 
thirty-six hours after operation. 


over the 


DISCUSSION 


This patient presented a most difficult diag- 
nostic and therapeutic problem. The thyroid 
overactivity may have been primarily respon- 
sible for the entire picture, but the course 
of events makes one suspect that it was asso- 
ciated with a “pellagra-like” deficiency dis- 
ease. We believe that this case affords a 
striking example of the close association of 
these diseases with hyperthyroidism. The 
symptoms of cardiovascular disease were not 
prominent and it was only after the develop- 
ment of auricular fibrillation that attention 
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was focused on them. The lack of improve- 
ment after the administration of Lugol's 
solution, in spite of a drop in the metabolic 
rate, further emphasizes the probability of an 
association of diseases rather than just an 
unusual and obscure hyperthyroidism. 


Case III 


L. B. S., a colored maid of 56 years, was 
first admitted to the hospital September 15, 
1930, operated on January 28, 1931, and dis- 
charged February 5, 1931. 

About the time of puberty this patient first 
noticed a slight enlargement of the thyroid 
gland. This enlargement persisted but with- 
out symptoms or change in size throughout 
the years that followed. Two months before 
admission to the hospital she first noticed 
slight palpitation of the heart and shortness 
of breath on exertion. She also noticed a 
fullness beneath the sternum but no pain 
There was no nervousness, no increase in 
appetite and no loss in weight. 

On examination at this time there was no 
general overactivity nor any signs to suggest 
thyrotoxicosis. There was a small nodular 
enlargement of the thyroid without thrill or 
bruit. The eye signs of hyperthyroidism were 
absent. The skin, while moist and velvety, 
was cooler than normal. There was no sig- 
nificant tremor. 

The heart was moderately enlarged and 
there was a palpable thrill over the base. The 
apical first sound was somewhat accentuated 
and there was a long, harsh systolic murmur 
in this area. Over the second right inter- 
costal space there was a long, high-pitched 
systolic murmur which was transmitted into 
the vessels of the neck, and a shorter and 
lower pitched diastolic murmur. This was 
better heard in the left intercostal spaces at 
the sternal border. The aortic second sound 
was not heard. The rhythm was regular 
The rate was 80 per minute. There was 4 
moderate sclerosis of the radial and retinal 
vessels. Moist rales were present at the 
bases of both lungs. The blood pressure was 
240 mm. Hg systolic and 130 mm. diastolic 
The abdomen was essentially negative. 
There was slight pitting edema over the 
tibiae. The height was 5 feet, 4 inches, and 
the weight 138 pounds. 
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Examination of the urine showed nothing 
unusual. The phthalein excretion was 55 per 
cent in two hours. The blood count was 
normal except for a lymphocytosis of 50 
per cent. The Wassermann test was nega- 
The blood chemical tests gave normal 
A teleoroentgenogram of the heart 
cm. in 


tive. 
results. 
showed the aortic shadow to be 5.5 
width; the right margin 5 cm., and the left 
margin 10.5 cm. from the midline. The 
electrocardiogram showed only a left axis 
‘deviation. The vital capacity was 3 liters. 

From this study it was concluded that the 
patient had hypertensive heart disease and 
early congestive heart failure. The ausculta- 
tory findings over the aortic area were diffi- 
cult to explain on a rheumatic or luetic basis 
and it was thought that they might be due 
to calcareous deposits on the aortic cusps. 

The patient was treated by bed rest, digi- 
talis, and sedatives but with very little evi- 
lence of improvement. It was then decided 
to determine the basal metabolic rate because 
of the nodule in the thyroid gland. The 
rate was found to be + 51 per cent in the 
first test and + 55 per cent in a second test 
a few days later. The patient was advised 
to enter the hospital for thyroidectomy but 
refused. She remained in bed at home and 
was given digitalis, bromides, and forced 
feedings. Even with the above treatment she 
lost weight and showed no improvement 
except for the disappearance of the symp- 
toms of cardiac failure. 

Three months later she consented to oper- 
ation. After two weeks of preparation with 
dine she was generally improved; a sub- 
total thyroidectomy was done without diffi- 
culty. 
eventful except for a drop in blood pressure 
to 140 mm. Hg systolic and 80 mm. 
diastolic. One month after operation the 
patient had gained 20 pounds in weight and 
lelt quite well. The blood pressure had 
increased to 170 mm. Hg systolic and 90 
mm. diastolic. She has been seen at regular 
mtervals for about one There has 
been no return of congestive heart failure. 
She has gained 25 pounds. The basal meta- 
bolism is normal. The blood pressure has 
gradually increased to 190 mm. Hg systolic 
and 9) mm. diastolic. The auscultatory signs 


The postoperative course was un- 


year. 


ot the heart are unchanged. 
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DISCUSSION 


The relation of the nodular thyroid gland 
to the hypertensive heart disease is of in- 
terest in this patient. The thyrotoxicosis 
may have been a longstanding, recurring 
one without symptoms but with the gradual 
production of vascular damage. The hyper- 
tensive vascular disease may have developed 
without relation to the goiter. The nodular 
thyroid, after years of latency, may have 
recently become toxic, and, superimposed on 
an already damaged vascular system, may 
have caused cardiac failure. The diastolic 
murmur did not disappear following opera- 
tion. Its etiology still remains obscure. 

In the absence of the usual signs thyro- 
toxicosis would not have been even suspected 
if the nodular thyroid had not suggested 
this possibility. The removal of the burden 
of an increased metabolism has considerably 
cardiac reserve so 
care, live for 


patient’s 
proper 


increased the 
that she 
several years. 


may, with 


Case IV 


Mrs. I. Q., a housewife of 47 years, was 
admitted to the hospital July 3, 1931, com- 
plaining only of weakness and occasional 
palpitation of the heart. This first 
noticed about two weeks before admission. 
Previous to this time there had never been 
any complaints referable to the heart except 
for occasional “fluttering” on going up stairs. 
excessively nervous. 


was 


She had never been 
There was no history of digestive disturb- 
ance and her appetite had been good until 
recently. There had been no recent loss in 
weight. 

On physical examination she was a well 
developed and well nourished Jewish woman 
lying quietly in bed. There was no general 
The skin moist but not 


warm or 


was 
soft. 
There 

and no 


overactivity. 
There was a 


was no lid- 


particularly 
beginning arcus senilis. 
failure of 
showed 


lag, no exophthalmus 
convergence. Fundus 
slight sclerosis of the retinal arteries. All 
teeth removed. The tongue pro- 
truded normally. The thyroid was not en- 
larged. There were no thrills, no bruits, and 
no unusual pulsations in the neck. The chest 
fair, and the 
The apex 


examination 


had been 


expansion 
throughout. 


symmetrical, 
clear 


was 


lungs were 
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impulse of the heart was felt in the fifth 
intercostal space 9 cm. from the midsternal 
line. By percussion the heart was found 
slightly enlarged, measuring 3 cm. to the 
right of the midline and 9.5 cm. to the left. 
The supracardiac dullness was 5 cm. in 
width. The first sound at the apex was a 
little distant and of inferior quality. There 
was a soft systolic murmur. The aortic and 
pulmonic second sounds were equal, and both 
were of fair quality. No diastolic murmurs 
were heard. The heart rate was 80 per 
minute. The rhythm was grossly irregular 
but there was no pulse deficit. There was a 
slight sclerosis of the radial vessels. The 
blood pressure was 110 mm. Hg systolic 
and 80 mm. diastolic. The abdomen was not 
unusual. The extremities showed - slight 
pitting edema. There was no tremor of the 
extended fingers. 

The blood count was normal. The urine 
examination was negative. The electrocar- 
diogram showed auricular fibrillation with 
normal ventricular complexes. <A _ basal 
metabolic rate was determined and found 
to be + 50 per cent. A second test was 
similar to the first. 

After the metabolic rates were determined 
the patient was told that ste had hyperthy- 
roidism and operation was advised. She 
elected to defer removal of the gland and 
to take a period of bed rest with sedatives 
and forced feedings. The basal metabolic 
rate had decreased to + 19 per cent after 
five weeks of this treatment but there was 
some increase in the heart rate, and a pulse 
deficit of 10 to 15 per minute had developed. 
This could be eliminated by the use of 
digitalis. 

DIscussION 

Auricular fibrillation is usually associated 
either with hypertensive heart disease, with 
mitral stenosis or with hyperthyroidism. In 
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she will probably develop an advanced con- 
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persists. As digitalis controls the pulse 
deficit and the heart rate, it was deemed 
unnecessary to attempt to obtain a normal 
rhythm through the use of quinidine. 

This patient illustrates the importance of 
suspecting thyrotoxicosis in individuals wh: 
have an obscure type of auricular fibrillation 
even in the absence of any physical signs 


SUMMARY 


1. Four patients with hyperthyroid- 
ism and unusual cardiac complications 
are presented and discussed. 

2. The necessity of suspecting hy- 
perthyroidism in some patients with 
heart disease, even though there are 
none of the usual signs of thyrotoxi- 
cosis, has been illustrated. 

3. The diagnosis and treatment of 
patients with hyperthyroidism and un- 
usual cardiac complications have been 


outlined. 
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Pneumosilicosis and Amyloidosis* t 


Report of a Case of Asymptomatic Pulmonary Silicosis 
and Amyloid Kidney; Death from Uremia. 


By J. B. Carty, M.D., F.A.C.P., Minneapolis, Minnesota 


HE condition of pneumosilicosis 
is in itself of interest only as an 
occupational disease. Its gradual 
production by intermittent rather than 
by constant exposure to silica-bearing 
dust, without apparent symptoms and 
with no accompanying infection, may 
perhaps be unusual. The deposition of 
silica-bearing particles of foreign ma- 
terial in the lung, causes much fibrosis. 
That this fibrosis is the direct result 
of irritation by the silica itself, and 
not of simple mechanical traumatiza- 
tion of pulmonary tissue by a foreign 
agent as such, is conceded. In indi- 
viduals in whose lungs silica has been 
deposited, symptoms apparently result 
from the secondary infections which 
That 
the silica or any compounds derived 


occur in such irritated organs. 


from it may cause systemic symptoms 
or metastatic effects is not apparent 
from our present knowledge. 

The association, in the same indi- 
vidual, of a condition of pulmonary 
silicosis and renal and splenic amy- 
loidosis has not, to the author’s knowl- 
edge, been reported. Because of such 

*Read before the Minnesota Society of 
Internal Medicine, June 4, 1932. 


*From the Department of Medicine, The 
Nicollet Clinic, Minneapolis, Minnesota. 


a bizarre coincidence—one hesitates to 
call it a relationship—the following 
case is detailed. There is the further 
unusual circumstance that the amy- 
loidosis of the kidney resulted in a 
renal impairment, progressive to the 
point of causing the death of the 
patient in uremia. 


CAsE REPORT 
A white male, 49 years of age, was 
brought into the clinic December 9, 193], 
complaining of weakness and diarrhea. I 
addition to his occupation as a 
farmer, the patient, for the past 21 years 


regular 


had occasionally worked in granite yards 
and quarries for considerable periods at a 
time. The intermittent periodicity of this 
labor seems important. He was an only 
child. His father had died at the age ot 
82, but his mother was still living at 88 
He was married and had six children, all 
living and well. 

The patient had never had any illness or 
disability which interfered with his work 
until the onset of the present symptoms. Th 
only illness of note in his past history was 
an attack of “bronchitis” in the fall of 1930 
which did not incapacitate him. 

On October 22, 1931, a large block 
granite, on which the patient was working 
in a stone-cutting yard, slipped from its 
supports and fell over against him, striking 
him across the abdomen and knocking him 
down. He was thus thrown upon a smaller 
block, so as to be struck across his lett 


back. 


\ 


He was not rendered unconscious | 


1106 








COVE 


tabu 


Sku 
Puls 
Blox 
Eve 
Hea 
Lun 
Abd 


Bacl 
Ext 


Neu 
Blo 


Phtl 


‘aast 


s to 
ring 
her 
ny- 


the 
the 


was 


4 





Pneumosilicosis and Amyloidosis 


this injury nor did he show signs of shock 
or hemorrhage at that time. He was placed 
in a hospital in St. Cloud, Minnesota, and 
remained there until November 14, 1931. 
During his stay in the hospital he suffered 
from backache, became very weak and lost 
weight. Diarrhea developed and persisted. 
When he finally went home the backache 
was less troublesome but the other symptoms 
continued. He was finally brought to the 
linic by his daughter on the date mentioned. 
There was no further history elicited. 
His complaints were weakness, diarrhea, 
weight loss, anorexia, and pain in the left 
back and side. The man seemed quite ill 
and unable to move about comfortably. He 
was therefore immediately placed in the 
hospital. 

A résumé of the pertinent findings dis- 
covered in the subsequent examination is 
tabulated as follows: 


Skin: pale, sweaty. 

Pulse: 100. 

Blood pressure: 100/60 mm. Hg. 
Eye-grounds: negative. 

Heart: normal. 

Lungs: negative on physical examination. 
\bdomen: slight tenderness deep in leit 
upper quadrant (spleen not palpable). 
Back: tenderness of lumbar muscles of left 

side, but no abnormality of spine itself 

discovered; no edema. 
Extremities: no edema. 
Neurological examination: negative. 
Blood: Hgb. 72 (Sahli). 
R.B.C. 4,010,000. 
W.B.C. 8,700—P.M.N.’s 72, lymphocytes 
25, eosinophiles 3. 
N.P.N. 50.8 mg. per 100 c.c. 
Urine: Sp. gr. 1.018. 

Albumin 2+. 

Sugar 0. 

Hyaline and granular casts, occasional 

R.B.C. and 8-12 pus cells per high 

power field. 

Dilution and concentration test: fixation of 
sp. gr. 1.009-1.012. 

Fixation of amount 50-70 c.c. per hour. 
Phthalein: 20% first hour, 25% second hour. 
Gastric Contents (45 min. after Ewald 

meal): Free HCl 0. 

Combined acid 12. 

Roentgenological studies : 

Kidney, ureter and bladder regions: 

negative. 

Spine: moderate hypertrophic changes. 

Lungs: pneumosilicosis (Figure 1). 

_ Stomach and bowel: negative. 
Lystoscopic examination with pyelograms: 
opinion, bilateral pyelonephritis with 


1107 


anatomical narrowing of ends of both 
ureters. 
Urine obtained from ureteral catheterization : 
Right: 20-30 pus cells per high power 
field, and a few r.b.c. 
Left: 10-15 pus cells per high power 
field, and a few r.b.c. 
Blood Wassermann: negative. 
Clinical diagnosis: 
Hypertrophic spinal arthritis 
( occupational Fe 
Pneumosilicosis 
(occupational). 
Sprain of back, traumatic, recovering 
Chronic nephritis, with moderate kidney 
insufficiency. 
Chronic pyelitis, 
insufficiency. 
Achylia gastrica. 


with moderate kidney 


The patient remained in the hospital until 
December 24, 1931. Throughout his stay 
his pulse varied from 60 to 100, his temper- 
ature remained normal, and his blood pres- 
sure varied from 100 to 110 systolic and 
from 60 to 70 diastolic. Repeated examin- 
ations of urine specimens were made and 
always revealed variable amounts of albu- 
min and numbers of pus cells, red blood 
cells, and hyaline and granular casts. He 
became quite comfortable while resting in 
bed. The diarrhea stopped, and the pain in 
the back was considerably improved. He 
was given dilute hydrochloric acid by mouth 
as this seemed to control his gastrointes- 
tinal symptoms. While in the hospital he 
was on a diet containing 60 gm. of protein 

After his discharge from the hospital he 
remained in the city, at the home of his 
daughter, where he continued the restricted 
diet and the use of dilute HCl, and reported 
for lavage of kidney pelves and bladder at 
intervals. On January 26, 1932 he reported 
a recurrence of the diarrhea, possibly be 
cause he had stopped the use of the acid 
He seemed somewhat paler on this date. A 
blood examination showed Hgb. 50 (Dare) 
R.B.C, 3,370,000. The urine showed albu 
min 4+ 

Soon after this visit the patient went t 
Hinckley, Minnesota and re 


but no pus or blood cells. 


his farm at 
mained there until he was brought into the 
hospital, on March 4, 1932, in a comatose 
condition. His wife said that he had con- 
tracted an upper respiratory tract infection 
about February 15 and that he had been 


bedridden since that time. There was not 
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much cough with this attack, but headache, 
recurrence of the 
On February 20, 


malaise, fever, and a 
diarrhea had been noted. 
without preceding symptoms, the right ear 
began to discharge. On March 2 the patient 
became stuporous and remained so until he 
was brought into the hospital two days later. 
During these two days he took no food and 
very little fluid and passed no urine. 
The pertinent findings of an examination 
on March 4 were as follows: 
Stuporous, semicomatose condition from 
which the patient could barely be 
aroused. 

Skin: dry and pale. 

No edema or ascites. 

Reflexes: sluggish. 

Eye-grounds: negative. 

Respirations: rapid, but regular and of good 
amplitude. 

Pulse: rapid, small volume, regular. 


Fic. 1. 


J. B. Carey 


Blood pressure: 100/60 mm. Hg. 
Heart: negative except for rapidity of rate 
Lungs: negative on physical examination 
Bladder was catheterized and 200 ccc. of 

concentrated urine obtained showing a 
heavy trace of albumin, 1-2 hyaline 

casts, occasional r.b.c. and 4-5 pus cells 
Blood: Hgb. 50 (Sahli). 

R.B.C. 3,600,000. 

Urea N. 95 mg. per 100 c.c. 

Creatinine 4.5 mg. per 100 

CO, 62 vol. % 


fluids were 


seemed to bring about a slight improvement 


Intravenous given which 


in the general condition late in the after- 


noon. However, about 8:00 o’clock he sank 
into a deep coma from which he could not 
be aroused and died at 10:00 p.m. 

An autopsy was performed the following 
Pear- 


Pathology, Uni 


morning at 9:30 o'clock by Dr. B. J. 
son of the Department of 


Roentgen appearance of pneumosilicosis. 





ving 
ear- 
Jni- 
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versity of Minnesota. From his report the ry of the lung, most of the tissue being 


he mediastinal nodes attached 


following facts were obtained: u lat T 


[he right Jung weighed 1150 gm., the leit hilus were dark grayish in color and 
890 em. The outer surfaces were of a green ry hard. All of these findings were more 
ish black mottled color. There was marked marked in the right lung than in the left. 
retraction by fibrosis toward the hilus in The resistance to the cutting knife was 
such a way as to produce lobulation. By harsh and gritty in character. On cut sec- 
palpation there was very little aerated tissu tion the lung was found to be almost solid 


felt, except in the upper portion and periph around the hilus, the normal tissue appar- 


Fic. 2. Gross appearance of cut section of pneumosilicosis 
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ently being almost completely replaced by 
the silica deposit. The resemblance of this 
substance to carborundum was striking. The 
hilus nodes cut like sandstone. This gritty 
material was present in other parts of the 
lung to a lesser extent than around the hilus, 
and in the left lung to a lesser degree 
than in the right. The extreme periphery 
was free from the substance. (Figure 2) 
Microscopic sections of lung tissue showed 


J. B. Carey 


showed amyloid infiltration replacing normal 
some extent. Otherwise nothing 
noteworthy was seen. (Figure 4) 

The right kidney weighed 200 gm. and 
left 225 gm. The capsules stripped 
revealed smooth, pale, mottled 
On cut 
seen 
in the 


tissue to 


the 
easily and 
surfaces of both kidneys. sectior 


pale mottled areas were scattered 


throughout, predominating 
Although the texture was not typically that 


cortex 





ric. 3. 


extensive deposit of silica and very marked 
There was no evidence of 
Figure 


fibrotic changes. 
infection, tuberculous or otherwise. 
3 shows clearly the microscopic appearance 
of a typical area of pulmonary tissue. 

The heart weighed 390 gm. There was 
very possibly a slight hypertrophy of the 
left ventricle. Slight coronary sclerosis was 
present and a few patches of sclerosis at 


the root of the aorta and near the aortic 
leaf of the mitral valve. 

The spleen weighed 250 gm. It had a 
grayish, slightly wrinkled capsule. On cut 


section it was firm and presented a larda- 
ceous texture interpreted as being due to 
amyloid infiltration. Tested grossly with 
iodine solution, amyloid stain was abundant- 


ly visible. Microscopic section of the spleen 


Microscopic section of pneumosilicosis with fibrosis. 


of amyloid infiltration, staining with iodine 
showed this to be present abundantly. Th 
kidneys showed no evidence of infection 0! 
the parenchyma or of the pelves. Micro 
scopic sections showed amyloid infiltration 
of the glomeruli with little or no amyloid 
in the tubular portion (figure 5), and none 
in the 

The other organs were essentially 
tive. The liver weighed 2250 gm. and was 
grossly normal. On cut section it showed 4 
moderate amount of cloudy swelling. Ther 
was no evidence of chronic passive conges 
tion. The gall-bladder was quite distended 
with bile; but on careful dissection no ob- 


interstitial tissue. 


nega 


struction was found. 
The stomach was found to be normal. The 
small and large intestines showed no patho 
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Amyloid infiltration of spleen 


Amyloid infiltration of glomerulus of kidney. 
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The mesenteric glands were 
normal in and did not contain any 
silica deposit or amyloid. The abdominal 
glands were normal, except a which 
were rather soft and dark. Microscopic ex- 
amination of these glands was negative. The 
pancreas weighed 100 gm. and was normal 
grossly and on cut section. The adrenals 
seemed somewhat larger than normal, es- 
pecially the left one. On cut section the 
proportion of cortex to medulla was normal 
and nothing unusual was noted. The 
bladder contained about 250 c.c. of cloudy 
urine. There was some hemorrhagic con- 
gestion of the mucosa. The prostate was of 
The bones of the thorax and 
inspected and no evidence of 


logical lesions. 
size 


few 


normal size. 
spine were 
injury was seen. 

As before mentioned, all 
tested for amyloid, and none was found ex- 
cept in the kidneys and spleen. 

The complete anatomical diagnosis was: 
(silicosis), 


organs were 


(1) Pneumoconiosis 
(2) Amyloid kidney, 
(3) Amyloid spleen, 
(4) Hydrothorax, 
(5) Pleural adhesions (right), 

(6) Diaphragmatic adhesions (left), 
(7) Cloudy swelling of liver, 

(8) Dilated gall-bladder, 

(9) Multiple puncture wounds, 

(10) Slight cystitis. 


CoMMENTS 
The most striking points in the case 
are: 
1. The 
the lung with amyloidosis of the kid- 


association of silicosis of 
neys and the spleen. 

2. The absence of any chronic in- 
fection of pulmonary structures ac- 
companying the and_ the 
absence of any other focus of chronic 


silicosis ; 


suppuration or of infection to explain 
the amyloidosis. The pyelitis clinically 
was of a transient character and no 
evidence of its presence was found 
post mortem. 

3. The uremic death was due appar- 
ently to amyloidosis. In this connection 
it was thought clinically that the pye- 
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litis might account for the kidney 
insufficiency (nephritis), but since the 
pyelitis cleared up and no evidence of 
it was found post mortem, it is prob- 
able that the renal insufficiency was on 
an amyloid basis originally and _ that 
the pyelitis was a secondary and tran- 
Nephritis with 


sient factor only. 
renal insufficiency of glomerular type 
resulting from a pyelitis is in itself ; 
rarity and is only occasionally found 
in a few cases of very persistent low 
grade chronic pyelitis. 

The question which naturally arises 
is whether the silicosis (pulmonary) 
was responsible for the amyloid chang 


No record 


of such an association could be found 


in the kidneys and spleen. 


in the literature. Amyloidosis has 


been produced experimentally in mice 


sodium 


and injection of 


but 


rabbits by 


silicate solutions, inasmuch as 
amyloidosis can be produced in these 
animals by almost any chemical or 
infectious material such results can- 
not well be applied to man.’ 

The that the 
change was initiated by trauma must 


There is little evidence 


possibility amyloid 


be considered. 


to be derived from the literature on 


this matter. Some German _ reports 
indicate that an attempt has been made 
in that country to connect nephritis 
with trauma, but since German com- 
pensation medicine is so highly or- 
ganized such an opinion is hard t 
evaluate. No any such 
connection are found in the American, 
More 


reports of 


English or French literature. 
pertinent to our case is the report 0! 
von Schnizer,* but such evidence as he 


seems quite insufficient to 


presents 
prove a relationship between trauma 





Pneumosilicosis a 


Per 


haps more cases presenting the asso 


and the production of amyloid. 


ciation of silicosis and amyloidosis or 
be 


therewith 


trauma and kidney lesions 


the 


may 
reported in future, 


nd Amyloidosis 
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bringing enlightenment; but until more 
such data is collected it seems best to 
report simply an association or coinci- 
her 


dence rat than a probably explicable 


relationship 
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At a meeting of the Board of Regents of the American 
College of Physicians at San Francisco, California, April 8, 1932, 
the following appreciation was ordered spread upon the Minutes: 


An A ppreciation 


DR. CARL VERNON WELLER 
ANN ARBOR, MICHIGAN 


BY THE 
BoarRD OF REGENTS 
OF THE 


AMERICAN COLLEGE OF PHYSICIANS 


“The Board of Regents of the American College of Physicians 
desires at this time to record its highest appreciation of the val- 
uable services of Dr. Carl Vernon Weller, as Editor of the 
ANNALS OF INTERNAL MEDICINE during the years 1931 
and 1932. 


“Accepting the mantle of his great chief, Dr. Aldred Scott 
Warthin, he carried on in the same spirit of enthusiasm and 
devotion to scientific ideals that had brought ‘the Annals to its 
high place in the field of medical journalism. 


“Tt is a further privilege to accord to Dr. Weller the fullest 


recognition for giving so freely of his scholarly talents. By his 
constant endeavor to maintain the high standards of the Annals, 
he has extended the influence of the College and has contrib- 
uted in no small measure to the advancement of Internal Medicine 


in America.” 
Wa .LtTeR L. BIERRING 


Joun H. Musser 
Davip PRESWICK BARR 
Comnuttee 
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Editorial 


The Editorship of the ANNALS oF 
INTERNAL MEDICINE is accepted as 
a trust from the College and from 
the former Editors. Into the build- 
ing of this journal have gone the 
thought, the faithful work, something 
of the ideals, and indeed a part of the 
lives of those who have previously heid 
this position. The service which the 
\nnals now renders the College and 
the medical profession and its stand- 
ing among medical publications are the 
results of their labors. Tribute is due 
especially to Aldred Scott Warthin, 
who took over the task at a stage when 
to obtain contributors to ensure a 
monthly appearance was still a strug- 
gle, and who for seven years, by per- 
sonal effort, by stimulating contrib- 
utors and often assisting them, by 
judgment in selection, by endless pa- 
tient care with the copy and the proof, 
brought the Annals through the diffi- 
culties of this formative period to the 
established position it now holds. 
When death suddenly cut short his 
achievements in this and many other 
helds, his colleague and successor in 
the Chair of Pathology at the Univer- 
sity of Michigan, Dr. Carl Vernon 
Weller, in answer to the appeal of the 
College, became also his successor in 
the Editorship of this journal. It has 
grown stronger in his capable hands. 
The group of contributors has become 
constantly larger and the quality of the 

for publication has 
The increasing circula- 


selected 
steadily risen. 


papers 


tion of the Annals at home and abroad 
is the best evidence of the importance 
In appearance and in 
style, 


of its contents. 
uniformity of typographical 
great gains have been made through 
Dr. Weller’s conscientious and time- 
consuming labors in the technical as- 
pects of the editor’s task. The results 
of all these accomplishments are now 
placed in the hands of the new Editor. 
It is for him to attempt to guide this 
publication so that it may show still 
further progress along the path first 
broken and then marked out by his 
predecessors. What success his untried 
capacities may enable him to achieve 
he feels will be due largely to the ex- 
ample that has been set him of devo- 
tion to the task. 

Among the functions of the Annals 
is that of publishing the most note- 
worthy of the addresses and of the 
clinics delivered at the annual meeting 
of the College. In this respect it takes 
the place held by the “transactions” 
of other societies. These articles in 
the Annals will serve more and more 
as a yearly summary of the important 
advances in the field of internal med- 
icine and its allied To the 
Fellow who has been unable to attend 
the Annals brings some 


sciences. 


the meeting, 
compensation in the form of the pub- 
lished articles; to him who has been 
aroused and stimulated by the speak- 
ers at the Sessions, there is even great- 
er value in having the addresses in per- 
manent form. 
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In addition to the material derived 
from the annual meeting, the Annals 
contains each month a number of ar- 
ticles which have been submitted di- 
rectly to the Editor. There are at 
present several times as many manu- 
scripts submitted as can be printed in 
a journal of the Annals’ size. The 
therefore forced to adopt 
Natur- 


Editor is 
certain principles of selection. 
ally the first selection will be based on 
quality. The completeness of data, the 
reliability of methods, the considera- 
tion given to the work of others, the 


proof offered in support of assertions 
should all be weighed before a manu- 
script is accepted. Papers may be free 
from defects of quality, however, and 
yet fail in competition with others 
when judged as to relative importance. 
The Editor realizes his inability to pre- 
dict the possible future importance of 
all facts: his standard will have to be 
the present interest and significance of 
the data offered. The formal and 
elaborately documented study of minor 
or trivial phenomena should find no 
place in the pages of the ANNALS OF 
INTERNAL MEDICINE. 

The results of thorough investiga- 
tions of real significance may some- 
times have to be rejected by the Editor 
in favor of a paper of equal merit but 
on a subject more directly within the 
This field 


certainly should not be defined too nar- 


scope of internal medicine. 


Editorial 


rowly: it blends indeed without sharp 
boundary into all the medical sciences 
and all the clinical specialties. Nothing 
in science or practice is truly foreign 
to its interests. The Editor, however, 
is of those who believe that the essence 
of internal medicine consists of careful 
clinical observation of disease and its 
response to treatment. 

It is hoped that many of the articles 
eventually selected will have been writ- 
ten by members of the College, so that 
the Annals may serve the members of 
the College both in bringing advances 
in medicine to their notice and by facil- 
itating the publication of their own 
work. 

The editorial sheet of the journal 
offers to the reader brief analyses of 
interesting topics in the field of med- 
The Editor 
will frequently solicit editorials from 
It is a 


ical science or practice. 


authorities in special fields. 
further function of the editorial sheet 
to serve as a voice for the College. 
It will be open to receive such state- 
ments as from time to time our Off- 
cers, Boards of Regents and Gover- 
nors, or the Committee on Public Re- 
lations may wish to make. Such com- 
ment as the Editor may utter upon 
educational, economic, or ethical prob- 
lems of internal medicine will have no 
official character and for such views he 
in advance accepts personal responsi- 
bility. 
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alterations in carbohydrate metabolism, the The contents are divided into three sé 
relationship to joint lesions and to infec- tions: Secrron I, Clinical Considerations 
tions, and the association with syphilis and Section II, Laboratory Measurements: 
tuberculosis. These topical discussions are Section III, Special Examinations. Th: 
of great interest to the internist. Preoper- are based entirely on the work of the on 









ative and postoperative management are clinic, the rarer endocrinopathies are not 
well presented and there is an interesting considered, and reference to animal exper 









account of postoperative complications. imentation is purposely omitted. In the 
The chapters on more general subjects, ginning the cases are divided into { 

such as those on diagnosis of hyperthyroid- groups: pituitary, thyroid, gonad, adre: 

ism and on hypothyroidism, are clearly writ and pancreas, without reference to pha; 





ten but rather elementary in character and of over- or underactivity, and analyzed 





often omit mention of interesting work in cording to symptoms, physical signs, 





other clinics. The surgical chapters are of laboratory tests. The last two groups (ad 


















interest even to the medical man. The bold renal and pancreas) contain only fif 
treatment of postoperative lung complica- cases each and many of the data conn 
tions by tracheotomy and suction is thought- with them were considered not signifi 
provoking. A more detailed analysis of the They were nevertheless included i 

results obtained would be helpful. tables. 

This book is by no means a complete The title of the book is somewhat 
consideration of goiter, but it is a very leading. The cases have already bee 
readable account of present day practical nosed and pigeonholed in the differe 
aspects of the goiter problem. groups which are now subjected to 1 e 

a eae analysis. The author mentions the m 
sity of the proper integration of a diag: 






The Differential Diagnosis of Endocrine ' , neers ; 
, ‘ ‘E 2 tic study but of this important facto: 
Disorders. By ALLAN WINTER Rowe. : , : . 
1) TY : Willi & Wilk; : diagnosis the monograph contains hat 
<<U pages. 1€ liliams & ukKins Com- a ‘eur aeresae ‘ 
, ae a = trace. Chapter XIV on “Differential Diag 
pany, Baltimore, 1932. Price $4.00. 
The author of the book is the President 
of the Association for the Study of Internal 











nostic Illustrations’, consisting of less 







four pages, might well have been considet 





. : bagi , ably amplified. 
Secretions, and Director of Research, Evans 8 ' , , 
The work should be welcomed by 









Memoriz Massachusetts Memorial Hospi- t ; : ee 
ethorial, ; = spate ~_ especially interested in this field by reas 






tals, in Boston. The prominence of the . ' , , 
a iti — of the valuable data it contains, but the bus 


{f the book an 







writer gives the contents « egg ; ait 
aah physician may be disappointed if he expe 
authoritative stamp. , ae ; . 

a clear and concise aid in the diffe: 


The material presented is based upon an 






é . diagnosis of endocrine disorders. The 
1 z 
elaborate study of over 5000 cases during {ee mo ;, 
3 rial is there but he must dig it out for 







the past twenty vears. The author believes <a ; : . . 
e p enty yea ‘ sence self. The index will be of some aid 






that a diagnosis should be based upon a 





: tud ; I task. 
thorough routine study supplemented at a ee . : 
: PI : Statistics, like those in Section I « 







times by further special examinations, and . ' 
: cially, do not constitute a pleasant di 







the reader will get the impression that the os . 
the practitioner and an unusual dictio1 





“material represents the accurate, sincere, 





what involved sty] 





: grea bined with a son 
interested labor of a large group of highly ; am ; - 
’ not whet his appetite. The contents 








trained individuals.” Emphasis is placed : : 
I ' tion II flow more freely and more su 


I 





upon the importance of differentiating be- . ‘-—-, 
I t I t fully hold the reader’s interest 







tween endocrinopathies and conditions simu- T pP.s 






lating them but due to an underlying etiology 
not associated with the ductless glands. With Outline of Preventive Medicine fo 


I» stinmere and ; , r ea ¥ 
Practitioners ay Students. Prepa 






this in mind the author has inserted in the 


many tables comparisons with a large series der the auspices of the C 
of non-endocrine conditions and in some lic Health Relations, New York A 


tanc ‘ ( rie or “norn il controls of Medicine 24 col ribu rs Z 
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revised and enlarged. Paul H. Hoc special topics Chere 
Inc., New York, 1932. Price, $5.00 n 


apter on occupational dis 
edition of th 


is 


second and enlarge d 


Suc ] 
testifies to its 


h a large one that 
usefulness. It is an 


in ri space allotted to each t pic 
itline of preventive medicine summarizing sometimes not 


se opportunities which present themselves 
daily practice for the institution of 
ventive measures. 


it 
possible to furnish 


more 
neral therapeutic principles instead 


al 
pr 
pre 


t cl instructions which the pra 
An orienting chapter o1 light d For the most 
the incidence of disease presents briefly and —h 


irt, 
1 
cieariy 


nmendations are definite 
the nature of the problem of prevent l 


general 
ing disability and avoidable 


I tone of the book 
deaths. Thi tive it deals with the 
prevention of specific diseases or complica ive 1 


\ 1 ures wl h are i¢ sible 
of diseases in the fields of general ‘ ! | 


preven- 


medicine, surgery, obstetrics, pediatrics 
other specialties is dealt 


chapters. 


and 
with in separate 
Venereal diseases and tuberculosis 
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Announcement 1s 
gifts to the College 


made of the following 
Library of publication 
members 
| Morsman (Fellow He ' Wal DeW itt Conkli 

igs, S. D.—6 reprints; Savr aj fate in Medicin 
. Henry M. Moses (Fellow), Brooklyn, . 

3 reprints; 

Oliver T 


Spri 
Dr nic and Hospital a 

retary of tl idiord County Medical 

Osborne (Fellow), \ ety 

Conn.—1 reprint; arles H. DeWan (F 

George W. Parker (Fellow), Peo 


il ellow 

1a, Ronald L. Hamilton (Fellow 

reprint; respectivel 

\udley O. + Clie sad Blcssieal 
2 reprints: 

F Kenne\ ( Associ 


are 


logist and Cardiologist, 
Sanders (Fellow), Palo 


' r. (Fellow) — 
2 reprints: nes, Fellow), Milwau 
*. Curran Pope (Associate), is i Causici 


l“xecutive Secretary 


’ aduate Medical Ass 
America following it 
; : ol leeting a ndianapolis yr nes 
Rowland (Fellow), Cleveland _Indianay Dr. Hen 
State Conference of Ohi > um 
Mmmissioners at Columbus, Novem 
“Preventive Medicine and Per a3 pega As shared 
. : ms te 1 nationa Assemble Dr. Henes 
alth Examinations : 


assisted 


conditiot f his heal 
G. Beardsley (lellow), Phil: 
was a guest of the Guthrie Clini 


Pa., on November 2, 1932. He 


( 
guest speaker at a joint meeting of 


idtord and ‘Tioga County Medical 
at Troy, Pa., that 


S 


evening, hi 
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County Medical Society at Seattle, Wash., 
on October 24. 


Dr. Albert S. Hyman (Fellow), New 
York City, Director of the Witkin Founda- 
tion for the Study and Prevention of Heart 
Disease, addressed the Yorkville Medical 
Society November 21, 1932, upon “Recent 
Advances in the Study and Treatment of 
Angina Pectoris.” 

On November 16, 1932, Dr. 
dressed the New York Physicians Associ- 
ation on “Heart Pain.” 


Hyman ad- 


Dr. Howard T. Phillips (Fellow), Wheel- 
ing, W. Va., read a paper before the Raleigh 
County (West Virginia) Medical Society 
December 1, 1932, on “Diagnosis and Treat- 
ment of Some Common Skin Diseases.” 

At the November 21, 1932, Meeting of 
The Medical Association of the Greater 
City of New York, the following Fellows 
participated as indicated: 

Dr. Edward E. Cornwall, “The Treat- 
ment of Pneumonia by Physiological Sup- 
port.” 

Dr. LeGrand Kerr, “Pneumonia in Chil- 
dren.” 

Dr. Henry M. Moses, discussion of the 
above papers. 


Dr. Samuel A. Brown (Fellow) is- now 
Dean Emeritus of New York University 
Medical College. Dr. Warren Coleman 
(Fellow) has been appointed Professor of 
Clinical Medicine at this institution. 

Dr. Howard T. Karsner (Fellow), Pro- 
fessor of Pathology at Western Reserve 
University School of Medicine, Cleveland, 
has been elected the member for the United 
States of the Comité Directeur of the In- 
ternational Society for Geographic Path- 
ology. 


Dr. Harold Swanberg (Fellow), Quincy, 
Ill., addressed the Jackson County Medical 
Society, Jackson, Tenn., December 6, on 
“Radium Therapy in General Practice.” 


Dr. Arthur C. Morgan (Fellow), Phil- 
adelphia, was a member of the Committee 
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on the Costs of Medical Care during its 
five-year study. Dr. Morgan has recently 
given talks on “Public Health Conscious- 
ness” in Philipsburg, Erie, Clearfield, St. 
Mary’s and Conshohocken, Pa. 


Dr. Henry O. Colomb (Associate) has 
recently assumed the position of Clinical 
Director of the Springfield State Hospital, 
Sykesville, Md. 


Dr. Louis Faugeres Bishop, Jr. (Fellow) 
New York City, was elected to Fellowshiy 
in the New York Academy of Medicine at 
a stated meeting, November 3, 1932. 

Dr. Hyman I. Goldstein (Associate 
Camden, N. J., recently addressed the Mon 
mouth County (New Jersey) Medical So 
ciety at the Monmouth Memorial Hospital, 
Long Branch, on “Recent Advances in the 
Treatment of Anemias” and discussed “A 
New Antispasmodic Remedy—‘Perparin’.’ 

The following are recent additions to tl 
valued list of advertisers in the ANNALS 0 
INTERNAL MEDICINE: 

3urrough Brothers Manufacturing Com- 


{ 


pany, Baltimore; 
S. M. A. Corporation, Cleveland ; 
Schering Corporation, New York City 
Curdolac Food Company, Waukesha, Wis. 


Acknowledgment is made of the following 
gifts to the College Library of publications 
by members: 

Dr. Bernard L. 

Arizona—1 book, 


Wyatt (Fellow), Tucsot 

“Chronic Arthritis and 
Fibrositis” ; 

Dr. J. G. Archer (Fellow), Greenvil 
Miss.—1 reprint; 

Dr. H. L. Arnold (Fellow), Honolulu 
Hawaii—l reprint; 

Dr. Roy W. Benton (Fellow), Milwauke 
Wis.—1 reprint; 

Dr. I. D. Bronfin (Fellow), Denver, Col 

1 reprint; 

Dr. William R. Brooksher, Jr. (I ellow 
Fort Smith, Ark.—2 reprints; 

Dr. Grafton Tyler Brown (Fellow 
Washington, D. C.—I1 reprint; 

Dr. Harold S. Davidson (Fellow), At 

lantic City, N. J.—4 reprints; 
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Hyman I. Goldstein (Associate 
Camden, N. J.—2 reprints; 
Major C. C. Hillman (Fellow), Mani 
P, I—1 reprint; 
Dr. John F. Kenney (Associate), Pa 
tucket, R. I.—1 reprint; 
Dr. Allen K. Krause (Fellow), Tu 
\rizona—2 reprints; 
W. Paul Holbrook (Fellow), Tu 
\rizona—2 reprints; 
Max Pinner (Fellow), Tucson, 
zona—4 reprints ; 
Roy D. Metz (Associate), Det 
Mich.—1 reprint; 
B. S. Pollak (Fellow), 


J.—Il reprint; 
Dr. Wm. C. Pollock (Fellow), 
Colo.—l1l reprint; 
Dr. Willard H. Squires (Associate 
York City, N. Y.—1 reprint; 
Dr. M. J. Synnott (Fellow), Mon 


J.—1 reprint 

lhe Southern California Members 

rican College of Physicians gave a 
ner in honor of Dr. F. M. Pottenger, 
President of the College, at the California 
Club, Los Angeles, January 12. Dr. David 
P. Barr (Regent), Professor of Medi 

Washington University, St. Louis, 


st speaker, delivered the address 


James S. McLester (Fellow) and 
rles M. Nice (Fellow) were rece 
elected Physicians-in-chief to Section 
Section B of the Medical Staff of the 
man Hospital, Birmingham, Alabama 
he same time, they were appointed Cl 
and Secretary, respectively, of the 
Board of the Hospital. 


Dr. George R. Minot (Fellow), and Dr 
Chester S. Keefer (Fellow ), both of Bostor 
Mass., addressed the Boston Orthoped 
Club at their symposium on arthritis. 

Dr. Minot in November addressed tl 
Toronto Academy of Medicine on the Treat 
ment of Anemia. He was also one of th 
speakers at the celebration held at the Har 
vard Medical School December 20, 1932 t yor Edgar rskine Hume (Fellow), 


commemorate the 150th anniversary of tl tant General's 
lounding of the “Professorship of the Theor nsterred to 
acticin 


ad PD. ° © 5 
and Practice of Physic” at Harvard 











1122 College News Notes 





1932, when he became Librarian of the Army 
Medical Library. 


Major C. C. Hillman (Fellow), since 
November, has been on duty at the Stern- 
berg General Hospital, Manila, P. I. 


Dr. P. P. McCain (Fellow), Sanatorium, 
N. C., recently read a paper on “Childhood 
Tuberculosis” before the Seaboard Medical 
Association at Rocky Mount, N. C. He also 
delivered a public address on the subject 
“Prevention of Tuberculosis” with the child 
as the important point of contact. 

Dr. McCain addressed the State Radio- 
logical Society at Asheville recently on the 
subject of “Radiograms in the Diagnosis of 
Childhood Tuberculosis”, and he has _ been 
selected as the guest speaker at the meeting 
of the South Carolina Medical Association 


at Greenville. 





A testimonial dinner was recently tendered 
Dr. J. P. Munroe (Fellow), Charlotte, N. 
C., at the Charlotte Country Club. Ad- 
dresses in appreciation of Dr. Munroe’s 
work both within and without the State, 
but particularly in Charlotte, were made by 
several members of the local County Medicai 
Society. Addresses were also delivered by 
Dr. J. T. Burrus, President of the State 
Board of Health and by Dr. L. B. McBrayer 
(Fellow), Secretary-Treasurer of the Med- 
ical Society of the State of North Carolina. 

Dr. W. B. Kinlaw (Fellow), Rocky 
Mount, N. C., was elected Secretary of the 
Seaboard Medical Association at its recent 
meeting. 

On January 1, Dr. Henry S. Houghton 
(Fellow), formerly Dean of the University 
of lowa College of Medicine, assumed his 
duties as Associate Dean of the Division of 
Biological Sciences, University of Chicago, 
and as Director of the University Clinics. 
Dr. Houghton served as Dean of the Har- 
vard Medical School of China, located at 
Shanghai from 1911 to 1917, and as Acting 
Director and Director of the Peiping Union 
Medical College from 1918 until 1928, where- 









upon he became Dean of the [ 
Iowa College of Medicine. 


Dr. Peter T. Bohan (Fellow), Kar 


City, Mo., was recently elected 
the Kansas City Southwest Clin 


Dr. Benjamin W. Black (Fellow), Oak 
land, California, and Dr. Joseph C. Doan 


Tniversity 








Preside nt 


ical Societ 






(Fellow), Philadelphia, are members of tl 


Council on Community Relations and Ad 


ministrative Practice recently appointed 


the American Hospital Association to mak 
an immediate study of the recommendations 


ot the Committee on the Costs 
Care. 


Dr. Augustus W. Crane (Fel 


mazoo, Mich., was elected President of th 


Michigan Association of Radi 
cently organized. 


Dr. C. Brewster Brainard (Fe 
ford, Conn., was recently elected President 


of Medi 


low), Kala 


ologists 1 






llow ), Hart 


of the Hartford Medical Society. Dr. Rol 


ert S. Starr (Associate), was ¢ 


President. 


lected Vic 


Dr. Charles W. Burr (Fellow), Phila 


delphia, Pa., recently presented 
to the University of Pennsylva 
In 1928 Dr. Burr presented this 


on previous occasions donated 


other volumes. 


Dr. Francis H. Smith (Fell 
don, Va., was recently elected 
Vice-Presidents of the Medical 
Virginia. 


19,000 books 


nia Librar 


library wit 


about 70) 


yw), Abing 


one ol 


society 


Dr. J. Gurney Taylor (Fellow), Milwau 


kee, Wis., is President of the 
Anti-Tuberculosis Association. 


.  Wiscons 


Dr. William S. Middleton (Fellow), Ma 
ison, Wis., was elected Vice-President 
the Central Society for Clinic 
at its recent annual meeting in ( 
William H. Bunn (Fellow), 
Ohio, was reélected Treasurer. 


al Resear 


‘hicago. Dr 


Youngstow! 








Sas 


a valuable collection of autographs and _ has 
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OBITUARY 


Dr. WILLIAM 
November 22, in St. John’s Hospital, 
t] 


Springfield, Illinois, of heart disease 


ifter an illness of three months. Asa_ 1918 


Fellow of the College since January in 193] 


14. 1920, he always took an active 1 897 | 
terest in its affairs. 


Dr. Engelbach was born in Aren het 


\laste1 \meri 


the degrees of Bachelor and Viast 
of Science from Illinois Colles 

1899. Northwestern University Medical 1923) 
School awarded him the degree of yf Ts 


Doctor of Medicine in 1902, following \s 


which he spent several years in post the wor 
eraduate study in Berlin, Paris, and med 
Returning to the United Ing 


Vienna 


States he decided to affiliate with the )US 


St. Louis University School of Medi med 


cine where he served as an Instructor 


Medicine from 1909-1911, and Pro Whil 


fessor of Medicine from 1911-1924 lated 
His [Tospital connections were as his 


varied as his interests in Internal Med yrders 


icine. [le served as Chief of Stafi 

St. John’s Hospital (St. Louis) from knowl 
1909-1924, and was a member of the f obs 
Staffs of the City Hospital, Missouri — iciat 


}) 


baptist Sanitorium, Maternity Hospi restric 


tal, and New Jewish Hospital for _ tion, he 


many years. During the War, service nd 
his country was rendered as Chief 


Vhysician of Examining Board No. 1 — served 


n St. Louis. the 

Dr. Ingelbach’s interest was alwavs subject 
with organized medicine in its broad of tl 
est sense. His executive ability was an _ in the 


outstanding quality and his services = mit 


were ever in demand when matters butions 


concerning the general profession were To : 
Iscussed [le was characterized bi most 
untiring energy in the affairs of 


madince ry: . ' ' 
ledicine "his was evidenced as a knowl 


FENGELBACH died membet 


societies 


ville, Illinois, in 1877. He obtained \ssociat 


membet 
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the local and state medical 
\lissouri and as President 
louis Med 


r to New York 


< 
~ 


Society 1n 


ter removin 


where he opened an office at 


\venu tor the practice ol 


\Medicine, he became a mem 


New York State Medical 
He was a Fellow of the 
ledical Association and a 


ex-President (1922 


the Association for the study 


inician in the truest sense of 


contributed greatly to 


rature by his many writ 


was the author of numer 


1 


14 . 
es published in various 


wuurnals and was a contribu 


: ledirins 
terest tay 1 all fields re 
Internal \ledicine perhaps 

terest W the dis 

the ductless glands. Bring 
ubirect broad general 
medicine the keeness 

tio! f the seasoned clin 
ew tha s not 
lice and preconcep 


hle t clarity the subject 
» something simu 


1 


His clinical observations 


sis for classification of 


most difficult 
( is unquestionably one 


nical investigators 


Id and time alone will dete 


Itimate value of his contri 


ve what was considered the 
nt work of his life, the 
nd publication of his 


htained from years of ob 
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servation of the endocrine dyscrasias, 
he retired from active practice in 1929 
and devoted nearly two years to the 
preparation of a three volume series 
entitled “Endocrine Medicine.” The 
resumption of his practice in 1931 in 
New York was curtailed by his final 
illness. 

Medicine has lost in the demise of 
Dr. Engelbach one of its most stal- 
wart sons. Eager, enthusiastic, earn- 
est, kindly and considerate, a scholar, 
and gentleman, he 


scientist, teacher 
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gave to the practice of medicine his 
entire personality, his interests, and 
an untiring devotion and sympathy. 
He received from his practice a know- 
ledge of work well done, of effort 
rewarded by the appreciation on the 
part of all patients, students, associ- 
ates and colleagues who were fortun- 
ate enough to come under his influence, 


(Furnished by ALPHONs! 
McManon, M.D., F.A.C.P., 


St. Louis, Mo. ) 











